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IL-8 RECEPTOR ANTAGONISTS 

5 

FIELD OF THE INVENTION 

This invention relates lo a novel group of phenyl urea compounds, processes for ihc 
preparation thereof, the use thereof in treating IL-8. GROa. GROp. GROyand NAP-2 
mediated diseases and pharmaceutical compositions for use in such ihcrapy. 

10 

BACKGROUND OF THE INVENTION 

Many different names have hecn applied to lnterleukin-8 (IL-8). such as neutrophil 
atiractant/activation protein- 1 (NAP-1), monocyte derived neutrophil chemotactic factor 
(MDNCF), neutrophil activating factor (NAF). and T-cell lymphocyte chemotactic factor. 

15 lnterleukin-8 is a chemoattractani for neutrophils, basophils, and a subset of T-cel Is. It is 
produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial and 
epithelial cells exposed to TNF, IL- 1 a, IL- 1 p or LPS, and by neutrophils themselves when 
exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini et aL J. Clin. Invest. 
M, 1045 (1989); J. Schroder et aJ, J. Immunol. 139, 3474 (1987) and J. Immunol. 144 . 

20 2223 (1990) : Strieter. et al. Science 243 . 1467 ( 1989) and J. Biol. Chem. 264 . 10621 
( 1 989); Cassatella et al, J. Immunol 14X . 32 1 6 ( 1 992). 

Groa. GRO(J, GROyand NAP-2 also belong to the chemokinc a family. Like IL-8 
these chemokincs have also been referred to by different names. For instance GROa, p, yhavc 
been referred to as MGSAa. (J and y respectively (Melanoma Growth Stimulating Activity). 

25 see Richmond et al. J. Cell Physiology 129. 375 (1986) and Chang ci al. J. Immunol 148. 45 1 
(1992). All of the chemokines of the a-family which possess the ELR motif directly preceding 
the CXC motif bind to the IL-8 B receptor. 

IL-8. Groa. GROp. GROy and NAP-2 stimulate a number of functions in vitro. Thc\ 
have all been shown to have chemoattractani properties for neutrophils, while 1L-X and GROa 

30 have demonstrated T- lymphocytes, and basophils chemotactic activity. In addition IL-S can 
induce histamine release from basophils from both normal and atopic individuals GRO-u and 
can in addition, induce iysuzumai cii/.vmi: release aim 1 respiratory birrr.t fr^rv. neutrophils 
ILr8 has also been shown to increase the surface expression of Mac- 1 fCDl lb/CD IK) on 
neutrophils without do novo protein synthesis. This may contribute to increased adhesion of 

35 the neutrophils to vascular endothelial cells Many known diseases are characterized by 
massive neutrophil infiltration. As IL-8. Groa, GROp. GROyand NAP-2 promote the 
accumulation and activation of neutrophils, these chemokines have been implicated in a wide 
range ol' acute and chronic inflammatory disorders including psoriasis and rheumatoid arthritis. 
Baggioiini et al. FEBS Lett. 307 . 97 ( 1992); Miller et al. Crit. Rev. Immunol. 12 . 17 f 1992): 
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npp^nh^m n\ :il Apnu Rev. Immunol. 9. 617 (1991): ScitzetaL J. Clin. Invest. X7 .463 
(1991): Miller et aL Am Rev. Respir. Pis. 146 . 427 (1992); Donnely et al. f Lancet 341 . 643 
(1993). in addition the ELR chemokines (those containing the amino acids ELR motif just 
prior to the CXC motif) have also been implicated in angiostasis. Stricter et al. Science 258, 
5 1798 (1992). 

In vitro, IL-8, Groot, GRO0, GROy and NAP-2 induce neutrophil shape change, 
chemoiaxis, granule release, and respiratory burst, by binding lo and activating receptors of the 
seven-transmcmbrane. G-protcin-linked family, in particular by binding to IL-8 receptors, 
most notably the B-rcceptor. Thomas etal., J. Biol. Chem. 266 . 14839 (1991): and Holmes 
10 et al„ Science 253 . 1278 (1991). The development of non-peptide small molecule antagonists 
for members of this receptor family has precedent. For a review see R. Freidinger in: 
Progress in Drug Research . Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

15 Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 

8Rcx, which binds only IL-8 with high affinity, and IL-8Rp, which has high affinity lor IL-8 
as well as for GRO-a, GROp, GROy and NAP-2. See Holmes et aL, supra: Murphy et al.. 
Science 253 . 1280 (1991): Lee et al.. J. Biol. Chem . 267. 16283 (1992): LaRosa el al., 1 
Biol Chem 267 . 25402 ( 1992); and Gayle et al., J, Piol, Chem. 2ffll 7283 ( 1993). 

20 There remains a need for treatment, in this field, for compounds which are capable of 

binding to the IL-8 a or P receptor. Therefore, conditions associated with an increase in IL-8 
production (which is responsible for chemoiaxis of neutrophil and T-cclIs subsets into the 
inflammatory sue) would benefit by compounds which arc inhibitors of IL-8 receptor binding. 

25 SUMMARY OF THE INVENTION 

This invention provides for a method of treating a chemokinc mediated disease, 
wherein the chemokine is one which binds to an IL-8 a or P receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceuiically acceptable salt thereof. In particular the chemokine is IL-8. 

30 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (I). 

Compounds of Formula (I ) useful in the present invention are represented by the 
structure: 



35 
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wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizablc hydrogen and a pKa of 10 or less; 
5 R | is independently selected from hydrogen: halogen; nitro; cyano; haJosubstituted C i . i o 
alkyl; Ci-j() alkyl; C2- 10 alkenyl; Cmo alkoxy; halosubstituted Cmo alkoxy: azide: 
S(0)iR4: hydroxy; hydroxy Ci-4alkyl; aryl; aryl C j-4 alkyl; aryloxy: aryl C|-4 alkyloxy; 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic Ci-4alkyl: heteroaryl Ci-4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic C2- 10 alkenyl; NR4R5: C2- 10 
10 alkenyl C(0)NR4R5:C(0)NR4R5; C(0)NR4RlO; S(0)3H; S(0)3R8: Cj- 10 alkyl 
CfO)R 1 1: C2-I0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR j 1 : C(0)R 1 1 : QO)OR 1 2 : 
OC(O) Ri 1 ; NR4C(0)R 1 1; or two R\ moieties together may form O(CH2)s0- or a 5 to 6 
mcmbered unsaturated ring; 

1 is 0, or an integer having a value of I or 2; 
1 5 s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1.4 alkyl, optionally 
substituted aryl, optionally substituted aryl Chalky I, optionally substituted heteroaryl. 
optionally substituted heteroaryl Cj^alkyl, heterocyclic, heterocyclic C | -4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
20 which may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently selected from hydrogen; halogen: nitro: cyano: halosubstituted C 1. 10 alkyl: 
C 1 . 1 0 alkyl; C2- 1 0 alkenyl: C | . \ 0 alkoxy: halosubstituted C 1 . 1 0 alkoxy; a/idc : Sf 0)(R4: 
hydroxy: hydroxyCi-4alkyl: aryl; aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryl: 
heteroarylalkyl; heteroaryl C| .4 alkyloxy; heterocyclic, heterocyclic Chalky I: aryl C2-10 
25 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: C2- K) alkenyl 
C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H; S(0)3R8: Cmo alkyl C(0)R| |. 
C2- 10 alkenyl C(0)R| 1 : C2-IO alkenyl C(0)OR 1 1 ; C(0)Ri | : C(0)ORj2: OC(O) R | ] : 
NR4C(0)R n : or two Y moieties together may lomi 0-fCH2)$0- or a 5 to 6 mcmbered 
unsaturated ring: 
30 n is an integer having a value of I to 3: 

m is an integer having a value of 1 to 3: 

Rs is hydrogen or C 1 .4 alkyl: 

R|0 is C mo alkyl C(0)2Rs: 



WO 96/25157 



FC ■ WS96/02260 



-4 - 

R 1 1 is hydrogen, C 1.4 alkyK optionally substituted aryl, optionally substituted aryl C)-4alkyl. 
optionally substituted heteroaryl. optionally substituted heieroarylC|-4alkyl. optionally 
substituted heterocyclic, or optionally substituted hctcrocyclicCj-4alkyl; 

R 12 is hydrogen, Ci- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyi; 
5 or a pharmaccutically acceptably salt thereof. 

Another aspect of the present invention is to a method of treating a chemokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which 
method comprises administering an effective amount of a compound of Formula ( II) or a 
10 pharmaceutical^ acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (II), as defined herein. 

This invention also relates to the novel compounds of Formula (II), or a 
15 pharmaccutically acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which 
method comprises administering an effective amount of a compound of Formula (HI) or a 
pharmaceutical ly acceptable salt thereof, as defined herein. 
20 This invention also relates 10 a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount oi a compound of Formula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
pharmaccutically acceptable salt thereof, as defined herein. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of Formula (I) may also be used in association with the veterinary 
treatment of mammals, other than humans, in need of inhibition of IL-8 or other chemokincs 
which bind to the IL-8 a and P receptors. Chemokine mediated diseases lor treatment. 
30 therapeutically or prophylactically, in animals include disease states such as those noted herein 
in the Methods of Treatment section. 

In compounds of Formula (I), R is suitably any functional moiety which provides an 
lomzahlc hydrogen having a pKa of 10 or less, preferably from about 3 to 9. more prelcrahh 
35 iron) about 3 to 7. Such functional groups include, but are not limited to. hydroxy, carboxylic 
acid, thiol. -SR2 -OR2. -NH-CfO)R a , -C(0)NR6R7- a substituted sulfonamides of the 
formula -NHS(0)2Rb- -S(0)2NHR C , NHC(X2)NHRfv or a tetrazolyl: wherctn X2 is oxygen 
or sullur. preferably oxygen. Preferably, the functional group is other than a sulfonic acid. 
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either directly or as a substituent group on ihc aryl. heteroaryl, or heterocyclic moiety ring, 
such as in SR2 or OR2- More preferably R is OH. SH. or NHS(0)2Rb Suitably. R2 is a 
substituted aryl heteroaryl, or heterocyclic moiety which ring has the functional moiety 
providing the ionizablc hydrogen having a pKa of 10 or less. 

5 

Suitably, R6 and R7 are independently hydrogen or a C1.4 alkyl group, or R6 and R7 
together with the nitrogen to which they arc attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroatom which hetcroatom is selected from oxygen, nitrogen 
or sulfur. This heteroring may be optionally substituted as defined herein. 

10 

Suitably R a is an alkyl, aryl. ary!C|-4aikyl, heteroaryl. hctcroarvIC|.4alkyl. 
heterocyclic, or a heterocyclic C i-4alkyl moiety, all of which may be optionally substituted, as 
defined herein below, 

15 Suitably, Rb is a NR6R7, alkyl, aryl, arylC|-4alkyL arylC2-4a!kcnyl, heteroaryl. 

heteroarylCi-4alkyl, heteroarylC2-4 aikenyl, heterocyclic, or heterocyclic C|-4alkyl. or a 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to 
three times independently by halogen; nitro: halosubstituted C| -4 alkyl. such as CF3: C|-4 
alkyl, such as methyl; C|-4 alkoxy, such as methoxy; NRyC(0)R a : C(0)NR6R7- S(0)3H. or 

20 C(0)OCi-4 alkyl. Rb is preferably an optionally substituted phenyl, benzyl, or styryl. When 
Rb is a heteroaryl preferably it is an optionally substituted thiazolc. optionally substituted 
thienyl, or optionally substituted quinolinyl ring. Wherein Ry is hydrogen or a C 1-4 alkyl. 
preferably hydrogen, and suitably when the substituent group is NRyOO)R a . then R a is 
preferably an alkyl group, such as methyl 

25 

Suitably Rc is hydrogen, alkyl. aryl. arylC|.4alkyl. arylC|-4alkenyl. heteroaryl. 
heteroarylCi-4alkyl. hcteroaryJCi-4alkenyl. heterocyclic, or heterocyclic C|-4alkyl. or a 
heterocyclic Ci-4alkenyl moiety, all of which may he optionally substituted one to three timo 
independently by halogen, nitro. halosubstituted C | .4 alkyl. C | .4 alkyl. C | .4 alkoxy. 
3<> NR9C(0)R a , C(0)NR6R7- S(0)3H, or C(0)OC|.4 alkyl. wherein Ro is hydrogen or a C 1.4 
alkyl. Preferably, Rc is an optionally substituted phenyl. 

When R is an OR2 or SR2 moiety ii is recognized by one of skill in the an that the aryl 
ring must, therefore, contain the required ionizablc hydrogen. The aryl ring may also be 
35 additionally substituted, independently, by one to three groups, which groups may also contain 
an additional ionizahle group, and which include but arc not limited to. halogen, nitro. 
halosubstituted Cj-4 alky). Cm alkyl. C 1.4 alkoxy. hydroxy. SH. -C(0)NR6R7 
-NH-C(0)R a , -NHS(0)2Rb. S(0)2NR6R7. C(0)ORs. or a tctrazolyl ring. 
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In compounds of Formula (I), suitably R | is independently selected from hydrogen; 
halogen; nitro; cyano: halosubstitutcd C|.|o alkyl, such as CF3; C|. 10 alky I. such as methyl, 
ethyl, isopropyl, or n-propyl; C2- 10 alkenyl; C 1 - 1 0 alkoxy, such as mcthoxy. or ethoxy; 
5 halosubsiituted Ci - 1() alkoxy, such as irilluoromcthoxy: azidc; S(0)tR4. wherein 1 is 0, 1 or 2: 
hydroxy; hydroxy C|-4alkyl, such as methanol or cthanol; aryl, such as phenyl or naphthyl: 
aryl Cm alkyl, such as benzyl; aryloxy, such as phenoxy; aryl C|-4 alkyloxy. such as 
benzyloxy; hetcroaryl; hetcroarylalkyl; heicroaryl C|-4 alkyloxy: aryl C2- H) alkenyl ; 
heteroaryl Ci- 10 alkenyl; NR4R5; C2-I0 alkenyl-C(0)NR4R5; C(0)NR4R5: C(0)NR4Rio: 

10 S(0)3H; S(0)3Rg: Ci-io alkyl C(0)R 1 1: C2-IO alkenyl C(0)R 1 1 . C2- 10 alkenyl C(0)OR i ] : 
C(0)Rj 1; C(0)ORi2- such as carboxy, methylcarboxylate or phenyl benzoate; OC(O) R| 1 : 
NR4C(0)R 1 1 ; azido; or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring; and s is an integer having a value of 1 to 3. The aryl, arylalkyl. 
arylalkenyl, heteroaryl heteroarylalkyl. heteroarylalkenyl, heterocyclic, hetcrocyclicalkyl. and 

15 heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably R 1 is other than azido or S(0)3R8- 

When R | forms a dioxybridge, s is preferably 1 . When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
20 naphthylene ring may be substituted independently, 1 to 3 times by the other R | moieties as 
defined above. 

Suitably. R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl. 
optionally substituted aryl. optionally substituted aryl C|-4al-kyl. optionally substituted 
25 heteroaryl. optionally substituted heicroaryl C | -4alkyl, heterocyclic, heterocyclic | .4 alkyl. 01 
R4 and R5 together with the nitrogen to which they arc attached torm a 5 to 7 member ring 
which may optionally comprise an additional hctcroatom selected from O/N/S. 

R|0 is suitably C 1- 10 alkyl C(0)2RS- such asCH2C(0)2H orCH2C(0)2CH3. 

30 

R ! ! is suitably hydrogen, C |-4 alkyl. aryl. aryl C1.4 alkyl. heteroaryl. heteroaryl 
C|«4alkyl. heterocyclic, or heterocyclic Ci-4alkyl. 

R 12 is suitably hydrogen, C 1 - 10 alkyl. optionally substituted aryl or optionally 
35 substituted arylalkyl. 

Preferably R 1 is halogen, cyano. nitro. CF3. C(0)NR4R>- alkenyl C(0)NR4R5. C(()i 
R4R1O. alkenyl C(0)OR|2- heteroaryl. hetcroarylalkyl . heteroaryl alkenyl, or S(0)NR4R5. 
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and preferably R4 and R5 arc both hydrogen or one is phenyl. A preferred ring substitution 
lor R] is in the 4-posilion of the phenyl ring. 

When R is OH. SH or NS02Rb ttian Rl is preferably substituted in the 3-position. the 
5 4- position or di substituted in the 3,4- position. The substiiuent group is suitably an electron 
withdrawing moiety. Preferably when R is OH, SH or NS02Rb- than Ri is nilro. halogen, 
cyano. irilluoromethyl group. C(0)NR4R5- 

When R is carboxylic acid, than R | is preferably hydrogen, or R 1 is preferably 
10 substituted in the 4-position, more preferably substituted by trifluoromcthyl or chloro. 

In compounds of Formula (I), suitably Y is independently selected from hydrogen: 
halogen; nilro: cyano: halosubstiluted C|-io aJkyl: Ci-ioalkyl: C2-I0 alkenyl; C|.|o alkoxy: 
halosubstituted C|. to alkoxy; azidc: S(0)iR4: hydroxy: hydroxy Chalky): aryl: aryl C|-4 

15 alkyl: aryloxy: arylCj-4alkyloxy: aryl C2- 1() alkenyl; heteroaryl: heteroarylalkyl; heteroaryl 
Cj-4 alkyloxy: heteroaryl C2--10 alkenyl: heterocyclic, heterocyclic Ci-4alkyl: heterocyclicC2- 
10 alkenyl; NR4R5: C2- 10 alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4RlO; S(0)3H; 
S(0)3R8: C ] . 1 0 alkyl C(0)R 1 1; C2-K) alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)0R 1 1 ; 
C(0)R 1 1 : C(OK)R 1 2: OC(O) R] |: NR4C(0)R i 1 : azido; or two Y moieties together may form 

20 0-(CH2)sO- or a 5 to 6 mcmbered unsaturated nng. When Y forms a dioxybridge, s is 
preferably 1. When Y forms an additional unsaturated ring, it is preferably 6 mcmbered 
resulting in a naphthylcnc ring system. This naphthylcne ring may be substituted 1 to 3 times 
by other Y moieties as defined above. The aryl, heteroaryl and heterocyclic moieties noted 
above may all be optionally substituted as defined herein. Preferably R | is other than a/.ido or 

25 S(0)3RK 

Y is prelcrably a halogen. C |-4 alkoxy, optionally substituted aryl, optionally 
substituted aryloxy or arylalkoxy. methylene dioxy. NR4R5. thio C|-4alkyl. thioaryl. 
halosubstiluted alkoxy. optionally substituted C| -4 alkyl. or hydroxy alkyl. Y is more 
30 preferably mono-substituted halogen, disubstituicd halogen, mono-substituted alkoxy. 

Hisuhstiiuiod alkoxy. mclhylencdioxy. aryl. or alkyl. more preferably these groups are mono or 
di-substituted in the 2 - position or 2'-. 3'-posilion. 

While Y may be substituted in any of the 5 ring positions, preferably when R is OH. 
35 SH. or NS02Rb- Y is preferably mono-substituted in the 2-position or 3 - position, with the 
4'- preferably being unsubstituted If the ring is disubstituted. when R is OH. SH, or 
NS02Rb- subsmucnis are preferably in the 2" or 3* position of a monocyclic ring. While both 
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Rl and Y can both be hydrogen, ii is prelcrcd thai at least one of the rings be substituted, 
preferably both rings arc substituted. 

In compounds of Formula (I), X is suitably oxygen or sulfur, preferably oxygen. 

5 

While not explicitly covered by Formula (I), (la-c), (II), or (III), another aspect of this 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like structure include: 
10 N-(Bis (2-hydroxy-4-nitro phenyl) N'-(dianisdine) diurea 

4-Methylene bis(N-(2-chloro phenyl) N*-(2-hydroxy 4-nitro phenyl) urea) 

Exemplified compounds of Formula (I) include: 

N"[2-Hydroxy-4-(methoxycarbonyl)phenyl]-N'-phenylurca: 
15 N-lS-Niiro^-hydroxyphenylJ-N'-phenyl urea 

3-Hydroxy-4-{[(phenyIamino)carbonyl]amino)benzamide 

N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea 

2-{|(Phcnylamino)carbonyl)amino)thiphenol 

N-(2-Carboxy-4-hydroxyphenyl)-N*-phenyl urea 
20 N-|2-Hydroxy-4-(trifluoromeihyl)phcnyIl-N-phenyl urea 

N-(2-Hydroxy-4-nitrophenyl)-N -(2-hydroxy-4-niU'ophenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N-phcnyl-thiourca 

N-(4-Nitro-2-(phcnylsulfonylamino)phenyl)-N'-phcnyl urea 

N-fZ-Hydroxy-.S-niirophcnyn-N'-f.^-methoxy^-thienyUurca 
25 N^Z-Hydroxy^-nitrophenyn-N'^.^-methoxy^-thienynurca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-mcthoxyphcnyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-methoxyphenyl)urca 

N-(2-Hydr()xy-4-nitrophcnyI)-N , -(3-trinuoromeihyIphcnyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-irinuoromcthylphcnyl)urca 
30 N-(2-Hydn)xy-4-nitrophcnyl)-N'-(4-irifluoromcthylphcnyhurca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophenyr)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromopncnyi)urca 
. NM--Hydroxy-4-niirophenyl)-N , -(4-bnimophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phcnylphcnyI)urca 
35 N-(2-Hydroxy-4-nitrophcnyl)-N-( I -naphthyl )urca: 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-niirophcnyl)urea 

N-f2-Hydroxy-4-nitrophenyl)-N , -(2-lluorophcnyl)urca 

N-(2-Hydroxy-4-nitrophcnyr)-N , -(2.b-dinuorophenyl»urca 
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N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-ethoxyphenyl)urea 

N-(2-Hydr()xy-4-nilrophenyl)-N*-(2-ethylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-trinuoromeihoxyphenyl)urca 

N-(2-Hydroxy-4-nilrophenyl) N'-(2-methylthiophenyl) urea 
5 N-(2-Hydroxy-4-niirophenyI) N'-(2-chloro 6-methyl phenyl) urea 

N-f2-Hydroxy-4-niirophenyl) N*-(2-suIfoxymcihyl phenyl) urea 

N-(4-TrinuoromethyI-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 

N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-bromophenyl) urea 

N-(4-Trifluoromethyl-2-hydroxy phenyl) N'-(2-phenyI phenyl) urea 
10 N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N-(2,3-dichloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2.4-dichloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2-chloro phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N , -(2.4-dibromo phenyl) urea 
15 N-(2-Hydroxy- l-napihyl)-NX2-bromo phenyl) urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2 f 3-meihylenedioxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea 

N-(2-Hydroxy-4-niirophenyl) N , -(2-methyl phenyl) urea 

N*I4-(Benzylamino)carbonyl-2-hydroxyphenyl]-N-(2-bromophenyl)urea 
20 N-(2-Hydroxy-4-nitrophenyl)-N , " (2-phen oxy phenyp urea ; 

N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 0H ^/c> 

N-(2-Hydroxy 3-napthyl) N'-(2-bromo phenyl) urea; ^ 

N-f3.4-Difluoro 2-hydroxy phenyl) N'-(2-bromo phenyl) urea 

N-(2- Hydroxy 4-phcnyI phenyl) N'-(2-bromo phenyl) urea 
25 N-(2-Hydroxy 4-methyl phenyl) N'-(2-bromo phenyl) urea ^ ^ s c 

N-(2-Hydroxy-4-nhro phenyl) N'-( 2-phenylamino phenyl) urea /✓ 

N-(2-Hydruxy 3-carboxyphenyl) N-(2-bromo phenyl) urea as-/ HN^\ 

N-(2-Sulfhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 
30 N-(2-Hydroxy 4-niiro phenyl) N'-(2-bromo phenyl) thiourea 

N-|(2-PhcnyLsuUamido) 4-cyanopnenyIi- iN'-fl-hromO phenyl) urea 

N-(2-( Amino sulfonamido phenyl) phenyl) N"-f2-bromo phenyl) urea 

N-(2-(Amino sulfonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 

2-|(3.4 Di-mcthoxyphcnylsullonyhamino] phenyl) N'-(2-bromo phenyl) urea 
35 N-(2-i(4-Acciamidophenylsu]ronyl)amino] phenyl) N'-(2-bromo phenyl) urea 

N-(2-(Amino sulfonyl (2-ihiophenc) phenyl) N'-(2-bromo phenyl) urea 

N-i2-( Amino sulfonyl (3-tolyl) phenyl) N*-(2-bromo phenyl) urea 

N-(2-< Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 



KM 
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N-f2-( Amino sulfony] benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-azidophenyl)-N , -(2-meihoxyphcny])urca 

N-|2-Hydroxy-5-cyanophcnyl]-N , -l2-bromophcnylJ urea 

N-[2-Hydroxy-3-fluorophenyl]-N'-|2-bromophcnyl| urea 
5 N-[2-Hydroxy-3-fluoro-5-bromophenyl]-N'-|2-bromophenyI) urea 

N-f2-Hydroxy-3-chIorophenylJ-N , -[2-bromophcnyl| urea 

N-[2-Hydroxy-3"trinuoromethylphenyl]-N-[2-bromophcnyl| urea 

N-[2-Hydroxy-3.4-diphenyl-phenylJ-N , -[2-bromophenyI] urea 

N-[2-Hydroxy-3-glycinemeihylestercarbonylphenyl)-N l -(2-bromophcnyl| urea 
10 N-|2-hHydroxy-3-glycincarbonylphenyl)-N , -f2-bromophenylJ urea 

N-[2-Hydroxy-3,5-dichlorophenyl]-N-[2-bromophenylJ urea 

N-[2-Hydroxy-3-niirophenylJ-N-[2-bromophenyl] urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N , -[2-bromophenyI) urea 

N-[2-Hydroxy-3-cyanophenyl]-N'-[2-bromophenyl] urea 
15 N-[2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyl) urea 

N«f2-Hydroxy-4-cyanophenyl]-N l -[4-methoxyphenyl| urea 

N»[2-Hydroxy-4-cyanophenyl]-N , -[2-phenyIphenylJ urea 

N-|2-Hydroxy-4-cyanophenyl]-N'-[2-methylphenyl) urea 

N"(2-Hydroxy-4-cyanophcnyl]-N f -(2-trifluoromcLhylphenyl| urea 
20 N-[2-Hydroxy-4-cyanophenyl)«N'-[3-trifluoromethylphenyl) urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[4-trinuoramcihylphenyI) urea 

N-[2-Hydroxy-3-n-propylphenyl]-N l -[2-bromophcnyl) urea 

N-[2-Hydroxy-4-ethylphcnyl]-N'-[2-bromophcnyl | urea 

N-[2-Hydroxy-3-phcnylaminocarbonyl phenyl|-N , -|2-bromophcnyl| urcii 
25 N-[2-Hydroxy-3-cyani>-4-methy!phenyl|-N , -[2-bromophcnyI| urea 

N-|2-Hydroxy-4-earbophcnyl phenyll-N'-|2-hromophenyI| urea 

N-f2-Hydroxy-3-earbophenyl phenyl!-N'-|2-broniophcnyI| urea 

N-[3-Bcnzyloxy-2-hydroxyphenyl]-N'-f2-br{)mophcnyI 1 urea 

(E)-N-|4-[2-(Meihoxycarhonyl) cihcnylJ-2-hydroxyphcnyI|-N'-|2-broniophcnyl| urea 
30 (El-N-[3-l2-(Mcihoxycarhonyl)cite^ uiva-N'-|2- 
b 1 1 mi Opjicu y ! J 

(E)-N-[3-|2-(Aminocarbonyl) cihenyl]-2-hydn)xyphcnyll-N , -|2-bromi>phcnyI|urca-N , -|2- 
bromophcnyl] urea 

fE)-N-|4-|2-(Aminocarhonyl) eihenyl]-2-hydn>xyphcnyl|-N'M2-bri)m()phonyl|uica-N -!2- 
35 bromophenyl] urea 

N-[2-Hydroxy-4-benzamidc phenyl]-N'-(2-bromophcnyl| urea 
N-[4-Aminocarbonyl-2-hydroxyphenyI)-N , -f2-bromophenyI] urea 
N-(2*Hydroxy-3.5.6-trinuorophenyl)-N , -(2-bromophcnyl)urea 
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N-(2-Hydroxy-3-nuoro-4-trinuoromeihylphcny])-N , -f2-bromophcnyI)urca 

N^2-Hydroxy-3Mt)dophcnyl)-N , -(2-bromophcnyl)urca 

N-[2-([[2-(Trifluoromclhyl)phcnyl^ 

N-(2-Bromophenyl)-N , -f2-dirnethylaminosu!ronyIamino)phcnyl|urca 
5 N-(2-(Phenelhylsulfonylamino)phenyl|-N , "(2»bromophcnyl)urca 
N-[2-f(2-Aceiamido-4-mcihyIthi^ 
N-|2-Hydroxy-4-cyanophenyl|-N-[4-phcnylphcny]| urea 
N-|2-Hydroxy-4-cyanophenyl]-N'-[2,3-dichlorophenyl) urea 
N-f2-Hydroxy-4-cyanophenyl )-N'-|2-methoxyphenyl | urea 

10 N"[2-Hydroxy-4-cyanophenyl|-N'-[3-methoxyphenyI| urea 
N-[2-Hydroxy-5-fluorophenylJ-N , -f2-bromophenyl} urea 
N-[2-Hydroxy-5-trifluoromethylphenyIl-N , -|2-bromophenyl) urea 
N-[2-HydroxyphenyI)-N'-[2-bromophenylj urea 
N-fTransO-styrl^-hydroxyphenyll-N'-f 2-bromophenyI | urea 

15 N-[2-Hydroxy"3.4-dichlorophenyl]-N , -[2-meihoxyphenyl) urea 
N-[2-Hydroxy-3,4-dichlorophenyI]-N , -[4-mcthoxyphenyI) urea 
N-f2-Hydroxy-3,4-dichIorophenyl]-N , -[3-trinuoromcthylphcnyI) urea 
N-f2-Hydroxy-3,4-dichlorophenyl]-N , -[2-phcnylphenyl) urea 
N-[2-Hydroxy-3,4-dichlorophenyI)-N , -[4-phcnylphcnyll urea 

20 N-[2-Hydroxy-3,4-dichlorophenyl]-N , -f2.3-diehIorophcnyI] urea 
N-[2-Hydroxy-4-isopropyIphenyI]-N , -f3-irinuoromcthylphenyll urea 
N-|2-Hydroxy-3-naphthyl)-N , -[2 t 3-dichlorophcnyI| urea 
N-[2-|(23-Dichloroihicn-5-yI)]sulfo^ 
N-|2-[(3.5-BiMrinuoromethylphe^ 

25 N-[2-l( 2-Benzy]) suironvlaminol-(5^ 
N-[2-[2-Ll^Niirophcny])sult'o^ 

N-[2-|2-(4-Pheimxyphcnyl)sull*o^ urea 
N-[{2-{ 1 S)- 10-Camphorsul^ 

30 N-[f2-( 1R)- l()-CamphorsuhonyIaminolphcnyI)-N«(2-bromopheny] kirca 
N-[2-(2-(2-NUro-(4-iriiluuruu^^ 
N-(2-Hydroxy-4-a2idophcnyn-N'-{2-iodophcnyl)urca 
N-(2-Hydroxy-3-a/.idophcnyl)-N -(2-bnimophenyl)urea 
N^2-Hydroxy-3-cyanophbnyl|-N , -|2-mcihoxyphcnyl| urea 

35 N-(2-Hydri)xy-3-cyanophcnyI]-N > -|3-tril1uon)mcihylphcny] | urea 
N-[2-Hydroxy-3-cyanophenyl)-N , *(2-phcnylphcnyI] urea 
N-f2-Hydroxy-3-cyanophcnyIl-N'-|2,3-dichlorophenyl | urea 
N-(2-Hydroxy-4-isopropyIphenyl)-N'-[2,3-dichlorophcnyl] urea 
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N-[ 2-Hydrox y-4-isopropylpheny 1 |-N -| 2<hloro-5-irifluoromcihylphenyl | urea 
N-|2-Hydroxy-3-phcnylphenyl|-N'-[2.3-dichiorophcny]| urea 
N-f2-Hydroxy-5-niirophcnyl]-N'-I2-meihoxyphcny]J urea 
N-^-Hydroxy-S-niirophcnyll-N'-f.Virinuoromcihylphenyll urea 
5 N-f2-Hydroxy-5-niirophcnyl)-N'-|2-phcnylphcnylj urea 
N-[2-Hydroxy-5-niirophenyl|-N , -[2,3-diehlorophenyl] urea 
N-|2-Hydroxy-5-cihylsuironylphenyI|-N , -[2,3-dichlorophenyI| urea 
N-f2-(2-Amino-(4-trinuoromeihyI) phenyl) sullonylaminoj phenyl]- N -(2- 
bromophenyDurca 

10 N-[2-(AminosuH'onyl phenyl) 3-amino phenyl) N'-(2-bromo phenyl) urea 
N-I2-Hydroxy-3,4-dichlorophenyl|-N -|2,4 dimethoxyphenylj urea 
N-[2-Hydroxy-34-dichlorophenyll-N-|2-chloro-5-irifluoromethylphenyI] urea 
N-f2-Hydroxy-3-naphthyl)-N'-[3-irinuoromeihylphenyl] urea 
N-[2-Hydroxy-5-naphthalenesulfonie acidl-N-f2-bromophenyl| urea: 

1 5 N-[2-Hydroxy-4-naphlhalenesuIlonic acidJ-N'-^-hromophenyll urea: 
l.r-(4*Mcthyl-2*phenylene)bis[2-thio-3-3-iolylurea) 
N-(2-Carboxyphcnyl)-N'-phenylurea 
N-(2-Hydroxy-4-nitropheny))-N'-phcnyiurca: 

1- (2-Carboxyphenyl)-3-(4-chlorophcnyl)urca : 
20 2-(3,4-Diehlorophcny)carbonyldi^ 

2- f4-Chlorophenylcarbonyldiimino)-5-uinu(m)mcihylbenzoic acid: 
l-(p-Anisyl)-3-(2-carboxyphcnvl)urca; 
I-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca; 
i-(2-Carbi>xyphcnyl)-3-(3-chIorophcnyl)urca: 

25 l-im-Anisyl)-3-(2-carboxyphncyl)urca: 

I -(o-AnLsyl)-3-{2-carboxyphcny])urca : 

1 -(2-Carboxyphcnyl)-3-(3.4-dichlorophcnyl )urca: 

l-(2-CarboxyphcnyI)-3-(2.4-dichlorophcnyl)urca: 

N-t.^-Chloro-Z-hydroxy^-nitrophcnyD-N'-phcnylurca: 
30 N-(2-Hydroxv-4-niirophcnyl)-N , -(4-niirophcnyl)urca: 

Preicrcd compounds of Formula (I ) include: 
N-(2-Hydroxy-4MHirophcnyiVN , -(2-mcihoxyphcnyl>urea 
N-(2-Hydroxy-4-njir()phcnyl)-N'-(2-bri)nu>phcnyl)urca 
35 N-(2-Hydroxy-4-nurophenylVN-(2-phenylphcnyl)urea 
N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcihylthiophenyl)urca 
N-(2-Hydroxy-4-niirophcnyI)-N'-(2.3-dichIorophenyl)urea 
N-i'2-hydroxy 4-niiro phenyl) N'-C-chloro pnenyl) urea 
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N-f2-Hydroxy-4-niirophenyl)-N'-(2.3-mcihylcnedioxyphcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcih()xy-?-chlorophcnyl)urca 

N-(2-hydroxy 4-nitro phenyl) N'-(2-phcnyloxy phenyl) urea 

N-f.^-Chloro^-hydroxyphenyD-N'-CbromophenylJurea 
5 N-(2-Hydroxy-3-gIycinemethylestercarbonylphenyl)-N*-(2-bromophcnyl)urea 

N-(3-Niiro-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N , -(2-bromophcnyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N , -(2-bromophenyl)urea 

N-f3-Cyano-2-hydroxyphenyl)-N l -(2-bromophenyI)urea 
10 N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N , -(2J-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyI)-N'-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methyIphenyl)-N'-(2-bromophcny))urea 
1 5 N-(4-Cyani)-2-hydruxyphenyl)-N , -(2-trinuoromethyJphenyl)urea 

N-(3-Trinuoromcthyl-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 

N-(3-PhenyIaminocarbonyl-2-hydroxyphenyl)-N'-(2«broniophenyI)urea 

N-(2-hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 
21) N-(2-phcnylsuironamido)-4-cyanophenyUN'(2-bromo phenyl )urea 

(E)-N-|3-K2-Aminocarbonyl)ethenyl]-2-hydroxyphenyll-N'-f2-bromophenyl)urea 

N-(2-Hydroxy.3,4-dichlorophcnyl)-N , -(2-methoxyphenyl)urca 

N-f2-Hydroxv.3.4-dichiorophcnyI)-N , -(2-phcnylphenyl)urca 

N-(2-Hydroxy-3.4-dichlorophcnyl)-N , -(2.3-dichlorophcnyl)urca 
25 N-f2-Hydr(>xy-5-niirophcnyl)-N T, -(2,3-dichlorophenyl)urca 

N-f2-Hydrox\-3-cyanophenyI)-N'-(2.3 dichlorophenyburea 

As used herein, "optionally substituted" unless specifically defined shall mean such 
groups as halogen, such as fluorine, chlorine, bromine or iodine; hydroxy; hydroxy substituted 

30 Ci-ioalkyI; C j - jo alkoxy. such as mclhoxy or cthoxy; S(0) n y C|. |0 alkyl. wherein m* isO. 
I m 2. such as methyl thio. methyl sulfinyl or methyl sulionyl: amino, mono & di-substitutcd 
amino, such as in the NR4R5 group; NHC(0)R4: C(0)NR4R5; C(0)OH; S(0)2NR4R5: 
NHS(0)2R 13. C |- 10 alkyl. such as methyl, ethyl, propyl, isopropyl. or t-butyl: 
halosubstituicd C | . 10 alkyl. such CF3; an optionally substituted aryl. such as phenyl, or an 

35 optionally substituted arylalkyl, such as benzyl or phenethyl. optionally substituted hctcrocyiic. 
optionally substituted heterocylicalkyl. optionally substituted heterparyl. optionally substituted 
hctcroaryl alkyl. wherein these aryl . hctroaryl. or heterocyclic moieties may be substituted one 
to two umcs by halogen; hydroxy: hydroxy substituted alkyl; C | . 10 alkoxy; S(0)ni'C | - 10 
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alkyl; amino, mono & di-substituted amino, such as in the NR4R5 group; Cm 0 alkyl, or 
halosubstitutcd Ci - i() alkyl, such as CF3. 

R 13 is suitably C 1 -4 alkyl, aryl. ary) C|.4alkyK heteroaryl, hcicroarylC|-4alkyI. 
heterocyclic, or heterocyclic |-4alkyl. 

5 

Another aspect of the present invention are the novel compounds of Formula (II), or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (II) and a 
10 pharmaceutical^ acceptable diluent or carrier. Compounds of Formula (ID are also useful (or 
treating a chemokine mediated disease, wherein the chemokine is one which binds 10 an IL-8 a 
or p receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula 

(II) are represented by the structure: 




H 



15 (H) 

wherein 

X is oxygen or sulfur; 

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less; 

R 1 is independently selected from hydrogen: halogen: nitro: cyano: halosubstitutcd C 1. 10 
21 > alkyl: C 1 - 1 0 alkyl: C2- 1 0 alkenyl : C 1 - 1 0 alkoxy ; halosubstitutcd C 1 . 1 0 al koxy : a/ide : 
S{0)iR4; hydroxy; hydroxyCi-4alkyl: aryl; aryl C1-4 alkyl; aryloxy; arylCi-4 alkyloxy: 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic Malkyl: hctcroarylC 1 .4 alkyloxy: 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4Rs: C(0)NR4R5: C(0)NR4Rl(): S(0)3H: S{0)3R«: C|.|» alkyl 
25 C(0)R 1 1 : C2- 1 0 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 1 2: 

OC(O) R| 1 : NR4C(0)Ri \: or iwo R 1 moieties together may form 0-(CH2> s O- or a 5 10 ^ 
memhercd unsaturated ring; 

1 is 0. or an integer having a value of 1 or 2; 

s is ah integer having a value of 1 to 3; 
30 R4 and R5 arc independently hydrogen, optionally substituted C 1.4 alkyl. optionally 

substituted aryl. optionally substituted aryl C]-4alkyl. optionally substituted heteroaryl. 
optionally substituted heteroaryl Ci-4alkyl. heterocyclic, heterocyclic 1.4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 
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Y is indcpendenily selected from hydrogen; halogen: niiro; cyano: halosubstitutcd C | . in alky I: 
C|-|{» alkyl: C2-I0 alkenyl; Ci-io alkoxy: halosubstitutcd C|.]() alkoxy: azidc: S(0)|R4; 
hydroxy: hydroxy C]-4alkyI; aryl; aryl C|-4 alkyl: aryloxy; aryl C|-4 alkyloxy: hcteioary): 
hetcroarylalkyl: heteroarylC | .4 alkyloxy; heterocyclic, heterocyclic C|-4alkyl; aryl Cj- 10 
5 alkenyl: heteroaryl C2-I0 alkenyl: heterocyclic C2-I0 alkenyl: NR4R5: C2- 1() alkenyl 
C(0)NR4R5: C(0)NR4R5; C(O)NR4Rl0; S(0)lH: S(0)3R8: C|-]() alkyl CfO)R 1 1 : 
C2- 1 () alkenyl C(0)R 1 1: C2-K) alkenyl C(0)OR | j ; C(0)R 1 1 : C(0)OR 1 2; OC(O) R\\ : 
NR4C(0)Ri j: or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcred 
unsaturated ring; 
10 n is an integer having a value of 1 to 3: 

m is an integer having a value of 1 to 3: 

R8 is hydrogen or C 1 -4 alkyl; 

RlOisCj-]() alkyl C(0)2R8: 

R| I is hydrogen. C].4 alkyl, optionally substituted aryl. optionally substituted aryl CMaikyl. 
1 5 optionally substituted heteroaryl, optionally substituted heieroarylC | -4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclic Malkyl; 
Rl2 is hydrogen, Ci-iO alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
E is optionally selected from 




20 astcrix * denoting point of attachment of the ring, with at least one E being present: 
or a pharmaceutical^' acceptably salt thereof. 

Suitably, the variables for Formula (II), such as X. R, R], R4 . Rs. R<s. R7. Rx R^ 
Y. R a> Rh. Re- n. m. and s terms, etc. arc as defined in Formula (I) above. The E ring 
25 denoted by its point of attachment through the astcrix (*> may optionally be present. If U 11 in 
iiui prcsem the ring is a phenyl moiety which is substituted by the R and R 1 terms as shown 
At least one E ring is necessary. The E ring may be substituted by the R | moiety in any ring, 
saturated or unsaturated, and is shown for purposes herein substituted only in the unsaturated 
ring(s). 

30 

Exemplified compounds of Formula (III ) arc 
N-[2-hydroxy-5-indanonc|-N , -|2-bromophenyl| urea: 
N-| l-hydroxylluorcne]-N f -|2-bromophcnyl| urea: 
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N-{3-hydroxy-9,l()-anthraquinon-2-yl|-N , -{2-hromophcnyl| urea 

Another aspect of the present invention are the novel compounds of Formula (III), or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 
5 the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates 10 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceutical^ acceptable diluent or carrier. Compounds of Formula (III ) arc also useful for 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-S a 
or P receptor and which method comprises administering an effective amount of u compound 
10 of Formula (III) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula (III ) are 
represented by the formula: 



wherein 
15 X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 
R i is independently selected from hydrogen; halogen; nitro; cyano: haJosubstiiuicd C | . io 
alkyl: C|.|() alkyl; C2-H)alkenyl: Cmo alkoxy: halosubstiiutcd C| - inalkoxy: a/idc; 
S(0) t R4: hydroxy; hydroxyC|-4alkyl: aryl: aryl Cm alkyl; aryloxy: arylC|-4 alkyloxy: 
20 hcteroaryl: heteroarylalkyl; heterocyclic, heterocyclic MalkyI: hcicroarylC |-4 alkyloxy: 
aryl C2-K) alkenyl; hetcroaryl C2-l()alkenyl; heterocyclic^- 1 0 alkenyl; NR4R5; C2-I0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R ] 0: S(0)3H; S(0)}Rk: C M 0 alkyl 
C(0)R 1 1 ; C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; O0)0R 12; 
OC(O) Rn; NR4C(0)Ri |; or two R| moieties together may form 0-<CH2) s O- or u 5 10 6 
25 mcmbercd unsaturated ring: 

1 is 0. or an integer having a value of I or 2; 
s is an integer having a value of I to 3; 

R4 ^4 R5 2tc independently hydrogen, optionally substituted C| -4 alkyl. optionally 
substituted aryl, optionally substituted aryl CMalkyl. optionally substituted hetcroaryl. 
30 optionally substituted hcteroaryl CMalkyl. heterocyclic, heterocyclic m alkyl. or R4 and 
R5 together with the nitrogen 10 which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional hetcroatom selected from O/N/S; 
V is independently selected from hydrogen; halogen; nitro: cyano; halosubstiiutcd C 1. 10 alkyl: 
Cmo alkyl; C2- 10 alkenyl: C|- 10 alkoxy: halosubstituted Ci-|n alkoxy; a/jde: S(0) ( R4: 



(Y)n 




WO 96/25157 



PCT/US96/02260 



- 17 - 



hydroxy; hydroxyC|-4aJkyl; aryl; aryl Ci-4 alkyi: aryloxy: arylC|-4 alkyloxy; hctcroary): 
heieroarylalkyl; heteroarylC | -4 alkyloxy; heterocyclic, heterocyclic |.4alkyl: aryl C2- 10 
alkenyl; hetcroaryl C2- 10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5i C(0)NR4R5: C(0)NR4Rlo: S(0)3H; S(0)3R8: C|-|o alky] C(0)Ri j; 
5 C2- 1 0 alkenyl C(0)R 1 1: C2-I0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; C(0)OR 1 2: OC(O) R 1 1 ; 
NR4C(0)Ri 1 ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value of I to 3: 

m is an integer having a value of i to 3; 
10 Rg is hydrogen or C 1.4 alkyi; 

RlO is C i-io alkyi C(0)2R8; 

R| 1 is hydrogen, C1-4 alkyi, optionally substituted aryl. optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC 1 -4aikyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclic i-4aikyl; 
15 R12 is hydrogen, C i-|o alkyi, optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaceutical^ acceptably salt thereof. 

Suitably, the variables, etc. for Formula (II) are the same as those defined for Formula 
(I) above, such as for example the R variable. 

20 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-nitrophcnyl)-N'-(3- 
mcthoxy-2-thicnyl)urca : and N-(2-hydroxy-5-nitr(>phcnyl)-N , -(3-mcth(>xy-2-thicnvl)urca. 

Another aspect of the present invention is the novel compounds of Formula (la), a 
25 subset of compounds of Formula (I) useful for treating a chemokine mediated disease as 
defined herein. This invention also relates to the pharmaceutical compositions comprising a 
compound of Formula (la) and a pharmaceutical!)' acceptable diluent or carrier. The 
compounds of Formula (la) arc represented by the sirucuiurc: 



NHS(0) 2 R b 




Y 



30 



wherein 



X is oxygen or sulfur; 

Ra is an alkyi. aryl. arylCj -4alkyl. heteroaryl. hcieroaryl C |-4alkyl. heterocyclic, or a 
heterocyclic C 1 -4alkyl moiety, all of which may be optionally substituted: 



WO 96/25157 



PCT/US96/02 3 



- 18 - 

Rb is a NR6R7. alkyl. aryl. arylC j-4alkyl. aryl C2-4alkenyl, heicroaryl. hcieroarylCi-4alkyl. 
hetcroarylC2-4 alkenyl. heierocyclic. or heterocyclic C|-4aJkyl. or a heterocyclic 
C2-4alkcnyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen; nitro: halosubstituted C 1.4 alkyl; C 1.4 alkyl: C| -4 alkoxy: 
5 NRuC(0)R a : C(0)NR6R7. S(0)3H. or C(0)OC | .4 alkyl; 

R6 and R7 arc independently hydrogen or a C | -4 alkyl group, or R6 and R7 together with the 
nitrogen to which they arc attached f orm a 5 to 7 member ring which ring may optionally 
contain an additional hcteroatom which hetcroatom is selected f rom oxygen, nitrogen or 
sulfur, which ring may be optionally substitued; 
10 Ro is hydrogen or a C | .4 alkyl. preferably hydrogen: 

R 1 is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted Ci- 10 
. alkyl: Cj. 10 alkyl: C2-JO alkenyl; Cmo alkoxy: halosubstituted C\. malkoxy: azide: 
S(0)tR4; hydroxy: hydroxy C 1 ^alkyl: aryl; aryl C 1 .4 alkyl; aryloxy : aryl C | .4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic, heierocyclic C|-4alkyl: heicroaryl C|-4 alkyloxy: 
15 aryl C2-10 alkenyl: hcieroaryl C2-K) alkenyl: heterocyclic in alkenyl: NR4R5:C2-l() 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H; S(0)3Rr: Cj-io alkyl 
C(0)R 1 1: C2-K) alkenyl C(0)R 1 1 : C2- 1 () alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
OC(O) R 1 1 : NR4C(0)R 1 1 ; or two R | moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring: 
20 t is 0, or an integer having a value of I or 2: 
s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally 
substituted aryl. optionally substituted aryl C | -4alkyi, optionally substituted heicroaryl. 
optionally substituted heicroaryl C 1 -4ulky I. heterocyclic. heicrocyclieC|-4 alkyl. or R4 and 
25 R5 together wiih ihc nitrogen 10 which they arc attached form a 5 to 7 member ring which 

may optionally comprise an additional hcteroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted C 1 . 10 alkyl : 
Cj. 10 alkyl: C:- 10 alkenyl: Ci-|() alkoxy: halosubstiiutedCi-Ujalkoxy: azide: S(0) t R4: 
hydroxy: hydroxyC | -4alkyl: aryl: aryl C1-4 alkyl: aryloxy: arylC|-4 alkyloxy: heicroaryl: 
30 heteroarylalkyl : hetcroarylC | -4 alkyloxy: heterocyclic. heicrocyclicC ] -4alkyl : aryl C2-I0 
alkenyl: heicroaryl C2-10 alkenyl: hcicrocyclicC2-lo alkenyl: NR4R5: C2-10 alkenyl 
C(0)NR4R>: C(0)NR4R5: C(0)NR4R|o: StOtfH: S(0)3R«: C|-m alkyl C(0)R| ]: 
C2-|0alkenyl C(0)R| |: C2- 1 0 alkenyl 00)ORi \: C(0)R| y. C(0)OR|2: OC(O) Ri |: 
NR4C(0)R 1 1 : or two Y moieties together may form CMCHifcO- or a 5 to 6 membered 
35 unsaturated ring: 

n is an integer having a value of I to 3: 

m is an integer having a value of I 10 3: 

R|< is hydrogen or C 1.4 alkyl: 
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R |() is C mo alky I C(0)2R8: 

R| | is hydrogen, C|-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heicroarylCi,4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic | ~4alkyl; 
5 R[2 is hydrogen, C I- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl; 

or a pharmaceutical^ acceptably salt thereof. 

A preferred ring substitution for Rj variable is monosubstituted in the 3-position. or the 
4- position, or di-substituted in the 3,4- position. The substituent group is suitably an electron 
10 withdrawing moiety. Preferably R| is nitro, halogen, cyano, trifluoromethyl group, or 
C(0)NR4R5 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
unsubstitutcd. If the ring is di-substituted, substituents are preferably in the 2'-, 3 - positions 
1 5 of a monocyclic ring. While both R j and Y can both be hydrogen, it is prefered that at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m arc each equal to 1 or more. 

Y is more preferably a mono-substituted halogen, disubstitutcd halogen, mono- 
substituted alkoxy. disubstituted alkoxy. methylenedioxy, aryl, or alkyl. preferably these 
20 groups arc substituted in the 2'- position or 2 , -,3'-posiUon. 

Exemplified compounds of Formula (la) arc 
N-<4-Nitro 2-(phcnvlsulfonylamino)phcnyl)-N -phcnyl urea 
N-[(2-PhcnylsuIfamido)4-cyanophenyIl- N'-(2-bromo phenyl) urea 

25 N-(2-{ Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-f2-(Amino sulfonyl styryl) phenyl) N'-(2-bromo phenyl) urea 
2-|(3.4 Di-mcihoxyphenylsulfonyl)amino) phenyl) N'-(2-bromo phenyl) urea 
N-(2-((4-Acetamidophenylsulfonyl)aminol phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (2-thiophene) phenyl) N'-(2-bromo phenyl) urea 

30 N-(2-< Amino sulfonyl (3-tolyl) phenyl) N-(2-bromo phenyl ) urea 

N-(2-( Amino suifony! (S quinolir.y!)) phenyl) N'-(2-hmm« nh?nyh urea 
N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 
N'|2-i||2-(Trinu()romcthyl)phenyljsulfonyllamjnoJphenyl|-N , -(2-bromophenyl)urea 
N-(2-Bn)nu)phcnyl)-N , -[2-dimethylaminosullonylamino|phcnyl)urca 

35 N-12-(Phcnethylsulfonylamino)phenylJ-N*-(2-bromophenyl)urea 
N-|2-I(2-Acetamido-4-mcthylthiazo 

N-|2-|(2.3-Dichlorothien-5-yl)|sulfonylamino]phenyl}-N'-(2-bromophenyl)ure^ 
N-[2-[f3.5-Bisirinuoromethylphenyl)sulfonylaminoJphenyll-N , -(2-bromophenyl)urca 
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' 10 



15 



20 



25 



N-|2M(2-Benzy])sulfonylamino]-(5^ 
N-I2-|2-(3-Nitrophenyl)sulionylamino|ph^ 

N-[2-(2-(4-PhcnoxyphenyI)sulfonylamino)phenyl|-N , -(2-bromophcnyl) urea 
N-[|2-(lS)-l()-CamphorsulfonyIamino]phenyl)-N'-(2-bromophcnyl)urea 
N- [ [ 2-( 1 R )- 1 ()-Camphorsu^^ 
N-(2-[2-(2-Nitro-(4-trifluoromethyl)pheny 

N-(2-(2-Amtno-(4-trifluoromeihyl) phenyl) sulfonylamino] phenyl)- N'-(2- 

bromophenyI)urea 
N-[2-(armnosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokinc mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(lb) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (lb) arc 
represented by the strucuture: 



X is oxygen or sulfur; 
X i is oxygen or sulfur; 

R i is independently selected from hydrogen; halogen; nitro: cyano: halosubsiiiutcd C|. [0 
alkyl: C | . |o alkyl; C2-I0 alkenyl; C j. i() alkoxy; haJosubstiiuied C mo alkoxy: uzidc: 
S(0) t R4; hydroxy; hydroxyC | -4alkyl; aryl; aryl Cj-4 alkyl; aryloxy; aryIC|-4 alkyloxy: 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclic C|-4alkyl; heteroaryl Cm alkyloxy: 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic^- 1 () alkenyl; NR4R5: Cj- Id 
alkenyl QO)NR4R5: C(0)NR4R5: C(0)NR4Rl(); S(0)3H; S(0)3Rs: C|.|(» alkyl 
C(0)R 1 1: C2-IO alkenyl C(0)R \ \ ; Co. 10 alkenyl C(0)OR | \ ; C(0)R 1 1 ; C(0)OR 1 2 : 
OC(0) R| ] ; NR4C(0)Rj 1; or two R] moieties together may form 0-(CH2) s O- or a 5 10 ft 
mcmbcrcd unsaturated ring; 

t is l). or an integer having 1 a value ol I or 2; 

s is an integer having a value of 1 to 3: 

R2 is a substituted aryl, heteroaryl, or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less; 
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R4 and R.s arc independently hydrogen, opiionally substituted C|-4 alkyl, optionally 

substituted aryl» optionally substituted aryl C|-4alkyK optionally substituted hctcroaryl. 
optionally substituted heicroaryl Ci-4alkyl, heterocyclic, heicrocycIicC|-4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
5 may optionally comprise an additional heteroatom selected from O/N/S; 

Y is independently selected from hydrogen; halogen; nitro; cyano: halosubstituied Ci - 10 alkyl: 

Ci- 10 alkyl: C2-I0 alkenyl: C|. j() alkoxy; halosubstituied C|-ioalkoxy: azidc; S(0)tR4; 

hydroxy; hydroxyCi-4alkyl: aryl; aryl C|-4 alkyl: aryloxy; arylC|-4 alkyloxy: heicroaryl: 

hetcroarylalkyl: heieroarylC 1.4 alkyloxy; heterocyclic. heterocyclicC|-4alkyl: aryl C2-10 
10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclicC2- 10 alkenyl: NR4R5: Ci- 10 alkenyl 

C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0; S(0)3H: S(0)3R8: Ci-|() alkyl C(0)Ri 1 : 

C2-K) alkenyl CfO)R| |: C2-IO alkenyl C(0)OR| j: C(0)R] j: C(0)ORi2; OC(O) Ri |; 

NR4C(0)R 1 1 ; or two Y moieties together may form O(CH2)s0- or a 5 to 6 membered 

unsaturated ring; 
1 5 n is an integer having a value of 1 10 3; 
m is an integer having a value of 1 to 3; 
R8 is hydrogen or C 1 .4 alkyl; 

Rl()isC|.ioalkylC(0)2R8; 

R| 1 is hydrogen, C|-4 alkyl. optionally substituted aryl opiionally substituted aryl C|-4alkyl, 
20 opiionally substituted heicroaryl, optionally substituted heieroarylC i-4alkyl ( optionally 
substituted heterocyclic, or opiionally substituted heterocyclic | ^alkyl; 
R 12 is hydrogen. C | - 10 alkyl. optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaceutical!)' acceptable salt thereof. 

25 Suitably, the variable, etc. for Formula (lb) are the same as those defined for Formula 

(I) above, such as for example the functional moieties on the R2 group having an ionizablc 
hydrogen with a pKa of 10 or less. Suitably such functional groups include, but arc not 
limited to. hydroxy, carboxylic acid, thiol. -NH-C(0)R a . -CfO)NR6R7. substituted 
sulfonamides of the formula -NHS(0)2Rh- -S(0)2NHR C . NHC(X2)NHRb. or ictrazoyl (as 

30 defined for Formula (I). 

Suitably lor compounds of Formula fib), a preferred ring substitution for R | is in the 
3-posiiion. the 4- position or is preferably di substituted in the 3.4- position. The substitucni 
group is suitably an electron withdrawing moiety. Preferably R [ is nitro. halogen, cyano. 
35 irilluoromcthyl group, or C(0)NR4R5. 

While Y may he substituted in any of the 5 ring positions, preferably the ring with the 

Y moiety is mono-substituted in the 2 -position or 3- position, with the 4- preferably being 
unsubstitutcd. If the ring is disubsmutcd. substiiucnts arc preferably in the 2' or 3* position of 
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a monocyclic ring. While both R i and Y can both be hydrogen, it is prefercd lhai ai least one 
ol the rings be substituted, preferably both rings arc at least mono- substituted, i.e. n amd m a 
each equal to I or more. 

Suitably lor compounds of Formula (lb). Y is more preferably disubsuiutcd halogen, 
mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy. methylencdioxy. 
aryl. or alkyl. preferably in the 2'position or 2'.3'-position. 

Another aspect of the present invention is the novel compounds of Formula (Ic). a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound ol Formula 
(Ic) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (Ic ) arc 
represented by the strucuture: 



X is oxygen or sulfur; 
X | is oxygen or sulfur: 

R 1 is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted C|-io 
alkyl: Ci - io alkyl: C2-10 alkenyl: Cj-iO alkoxy: halosubstituted C\.\o alkoxy: azidc; 
S(0)iR4: hydroxy: hydroxyC|.4alkyl: aryl: aryl C|-4 alkyl: aryloxy: aryl C|-4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic. hetcrocyclicC|-4alkyl: heteroarylC ] -4 alkyloxy: 
aryl C2-10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2- in alkenyl: NR4R5: Cyio 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R , 0 : S(0)3H: S(0)3Rx: C|. m alkyl 
C(0)R 1 1: C2-10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR<i | : C(0)R i | : C(0)OR 1 2 : 
OC(O) Rj p. NR4C(0)Ri \: or two R| moieties together may form 0-(CH2) s O- nr a 5 in h 
mcmbercd unsaturated ring: 

1 is 0. or an integer having a value of I or 2: 

s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C1.4 alkyl. optionally 
substituted aryl. optionally substituted aryl C|.4alkyl. optionally substituted heicroaryi. 
optionally substituted heteroaryl C 1.4 alkyl. heterocyclic, heterocyclic C|-4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member rin<; 
which may optionally comprise an additional hcieroaiom selected from O/N/S: 

Y is independently selected from halogen: nitro: cyano: halosubstituted Ci- 10 alkyl: C|.|o 
alkyl: C2-K) alkenyl: Ci- 10 alkoxy: halosubstituted C]. 10 alkoxy: azidc: S(0) t R4: 
hydroxy: hydroxy C | -4alkyl: aryl: aryl C | .4 alkyl: aryloxy: arylC | .4 alkyloxy: heicroaryi: 



X,H 




wherein 
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hetcroarylalkyl: hctcroaryIC|-4 alkyloxy; heterocyclic, heierocyclic C U4alkyl: aryl C2-K) 
alkenyl; hctcroaryi C2- 10 alkenyl: heierocyclic C2- 10 alkenyl; NR4R5: C2- 10 alkeny! 
C(0)NR4Rs: C(0)NR4R5: C(0)NR4Rm: S(0)3H: S(0)3R8: Cj-io alkyl QO)Ri |: 
C2- 1 0 alkenyl C(0)R 1 1: C2-IO alkenyl C(0)OR 1 1 ; C(0)R | ] : C(0)OR 1 2: OC(O) R 1 1 ; 
5 NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3; 

m is an integer having a value of I to 3; 

Rg is hydrogen or C 1 .4 alkyl; 

10 Ri0isCi-malky]C(O)2R8: 

R 1 ] is hydrogen. C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylCi-4alkyh optionally 
substituted heierocyclic, or optionally substituted heterocyclic Malkyl; 
Rl2 is hydrogen. Cj. 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
1 5 provided that 

when n = 1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-subsiituted in the 2'- 3*- position, the 2 -5*- position, the 

2'-6* position, the 3'-5' or the 3 -6* position: 

when b = 3 than Y is irisubstitutcd in the 2'-3'-5' or the 2'-3'-6*- positions; 
20 further provided that 

when X 1 is O. m=2. Rj is 2-t-butyl. 4-methyl, and n=3 than Y is not 2-OH.3'-t- 
butyl. 5-mcthyl: 

when X 1 is O. m=l. Rj is 4-mcihyl, and n=2 than Y is not 2-OH. 5-methyl: 
when X | is O. m=l. R | is hydrogen, and n=2 than Y is not 2-6 -diethyl: 
25 when X| is O. m=I, R| is 6-OH. and n=2 than Y is not 2'-5'-mcthyl: 

when X | is S. m= I . R | is 4-ethyl. and n= I than Y is not 2-mcihoxy: 
or a pharmaceutical^ acceptably salt thereof. 

Suitably, ihc variables, etc. for Formula (Ic) arc the same as those defined for Formula 
30 (I) above unless indicated. . 



Suitably for compounds of Formula a preferred ring substi union for R 1 is in th^ 
3-position. ihc 4- position or di substituted in the 3.4- position. Preferably R | is other than 
hydrogen. The substiiucni group is suitably an electron withdrawing moiety. Preferably R| is 
35 nitro. halogen, cyano. irilluoromethyl group, or C(0)NR4R5. 



While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
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unsubstiiuted. II the ring is disubstiiutcd, substiiuents are preferably in the T or 3' position of 

a monocyclic ring. While both R| and Y can both be hydrogen, it is prclercd thai at least one 

of the rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m arc 

each equal to I or more. 
5 Suitably lor compounds of Formula (Ic), Y is more preferably a mono-substituted 

halogen, disubstitutcd halogen, mono-substituted alkoxy, disubstiluicd alkoxy, 

methylencdioxy, aryl, or alkyh preferably with these groups in ihe 2'position or 2.3-position. 
Exemplified compounds of Formula (Ic) arc: 

N-II-Hydroxy^-fmcihoxycarbonyDphcnyll-N'-phenylurea; 
H) N-[2-Hydroxv-5-nitro-phenyl]-N , -phcnyl urea 

N-(2-Hydroxy-4-tluorophenyl)-N'-phenyl urea 

N-|2-Hydroxy-4-(trifluoromethyI)phenyll-N-phenyl urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-hydroxy-4-nitrophenyl) urea 

N-C2-Hydroxy-4-niirophenyl)-N'-phenyl-thiourea 
15 N-(2-Hydroxy-5-nitrophenyl)-N'-(3-meihoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitrophenylVN-(3-meihoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-meihoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N l -(2-meihoxyphenyl)urea 

N-(2-Hydroxy-4-niirophenyI)-N'-(3-irifluoromeihylphenyl)urea 
20 N-(2-Hydroxy-4-niirophenyl)-N , -(2-trifluoromethylphenyI)urea 

N-(2-Hydroxy-4-niirophcnyl)-N , -(4-irinuoromethyiphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N l -(3-bromophcnyI)urea 

N-(2-Hydroxy-4-nitrophcnyI)-N'-(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-nitrophcnyn-N'-(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-niirophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2-fluorophcnyl)urea 

N-(2-Hydroxv-4-nitrophcnyl)-N r -(2,6-dinuorophcnyl)urca 

N-(2-Hydroxy-4-niirophcnyI)-N , -(2-cihoxyphcnyhurca 
30 N-f2-Hydroxy-4-niirophcnyl)-N'-(2-cthylphcnyhurca 

N-{2-Hydr;^y ^n!t^ophcnyl)-N'.(2-triflu(>romclhoxyphcnyl)u^ca 

N-(2-Hydrox\ -4-nitrophcnyl) N'-(2-mcihylthiophcnyl) urea 

N-(2-Hydroxy-4-nitro-phcnyl) N'-(2-chloro 6-mcihy I phenyl) urea 

N-(2-Hydroxy-4-niiro-phcnyl) N'-(2-sulfoxymcthyl phenyl) urea 
35 N-(2-Hydroxy-4-trinuoromcthyl phenyI)-N'-(2-bromo phenyl) urea 

N-f2-Hydroxy-44rifluoromeihyl phenylVN'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-carbomethoxy phenyI)-N'-t2-phcnyI phenyl) urea 

N-i2-Hydroxy-4-niirophcnyl)-N , -f2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-nitrophenyl)-N , -(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N , -(2,4-dibromo phenyl) urea 
N-(2-Hydroxy-l-napthyl)-N , -(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2 t 3-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea 
N-{2-Hydroxy-4-(Benzyiamino)carbonyl phenyll-N'-(2-bromophcnyl)urea 
N-(2-Hydroxy-4-niiro phenyl)-N , -(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-3,4-difluoro phenyl)-N l -(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-methyl phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitro phenyl)-N'-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl)-N , -(2-bromo phenyl) urea 
N-(2-Sulfhydryl-4-bromo phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl)-N-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl)-N'-(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-mcthoxyphenyl)urea 
N-(2-Hydroxy-5-cyanophenyll-N'-[2-bromophenyl] urea 
N-|2-Hydroxy-3-fluorophenyl]-N , -[2-bromophenyl] urea 
N-[2-Hydroxy-3-fluoro-5-bromophenyl]-N , -f2-bromophenyll urea 
N-f2-Hydroxy-3-chlorophenyJJ-N , -[2-bromophenyll urea 
N-|2-Hydroxy-3-trinuoromethylphenyl)-N , -f2-bromophenyl| urea 
N-[2-hydroxy-3,4-diphenyl phenyll-N'-[2-bromophenyl] urea 
N^2-Hydroxy-3-plycincmeihylesicrearbonylphenyll-N , -(2-bromophcnvI| urea 
N-|2-Hydroxy-3-glycincarhonylphcnylI-N , -(2-bromophenylJ urea 
N-|2-Hydroxy-3.5-dichlorophenyll-N , -|2-bromophenyl] urea 
N-f2-Hydroxy-3-niirophenyl]-N , -I2-bromophenyll urea 
N-|2-Hydroxy-3.4-dichlorophenyll-N'.[2-bromophenyll urea 
N-[2-Hydroxy-3-cyanophenyl]-N -(2-bromophenyl] urea 
N-[2-Hydroxy-4-cv«nnphenyll-N , -f2-bromophenyll urea 
N-[2-Hydroxy-4-cyanophenyll-N , -|4-meihoxyphenyl] urea 
N- 1 2-Hy drox y -4- cyanophenyl J- N'-( 2-phcny 1 phenyl | urea 
N-|2-Hydroxy-4-cyanophcnyll-N , -(2-mcihylphenyl) urea 
N-(2-Hydri)xy-4-cyanophcnyl]-N , -|2-irifluoromethylphcnyl| urea 
N-(2-Hydroxy-4-cyanophenyl]-N , -[3-trifluoromethylphenyl] urea 
N-|2-Hydroxy-4-cyanophenylJ-N'-(4-trifluoromethylphenyll urea 
N-f2-Hydroxy-3-n-propylphenylJ-N p -|2-bromophenylj urea 
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N-(2-Hydroxy-4-eihyIphenylJ-N-[2-bromophenyl] urea 
N-[2-Hydroxy-3-phenyJaminoearbonyl phenyI]-N'-|2-bromophenyl) urea 
N-|2-Hydroxy-3-cyano-4-methylphenyl|-N , -[2-bromophenyl| urea 
N-[2-Hydroxy-4-carbophenyl phenyl J-N'-P-bromophenyl] urea 
5 N-f2-Hydroxy-3-carbophenyl phenyl )-N'-[2-bromophenyI J urea 
N-[2-Hydroxy-3-benzyloxy phenyl]-N-[2-bromophenyl) urea 
(E)-N-(4-[2-(Methoxycarbonyl) eihenyl)-2-hydroxyphenyl|*N , -[2-bromophcny]| urea 
(E)-N-^342-(Melhoxycarbonyl)ethenyll-2-hydroxyphenylJ-N'-[2-bromophen\0|urcaA ,, ^ [2- 
bromophenyl] urea 

10 (E)-N-[3-f2-(Aminocarbonyl)ethenylJ-2-hydroxyphenyI)-N , -f2-bromophenyl|urea-N'-|2- 
bromophenyl] urea 

(E)-N-(4-[2-(Aminocarbonyl)ethenyl]-2-hydro^^ 
bromophenyl] urea 

N-[2-Hydroxy-4-benzamide phenyJ]-N , -[2-bromophenyIl urea 
15 N-[2-Hydroxy-4-aminocarbonyl phenyl]-N , -[2-bromopheny!] urea 

N-(2-Hydroxy-3,5,6-trifluorophenyI)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-3-fluoro-4-trifluoromethylphenyl)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-3-iodophenyI)-N'-(2-bromophenyl)urea 

N-[2-Hydroxy-4»cyanophenyl]-N'-I4«phenylphenyll urea 
20 N-|2-Hydroxy-4-cyanophenyll-N , -[2 f 3-dichlorophenyI] urea 

N-[2-Hydroxy-4-cyanophenyl]-N , -[2-methoxyphenyll urea 

N-[2-Hydroxy-4-cyanophenyIl-N'-(3-methoxyphenyl| urea 

N-I2-Hydroxy-5-fluoropheny]]-N , -[2-bromophenyl| urea 

N-|2-Hydroxy-5-trifluoromeihylphenyl]-N -[2-bromophcnyl | urea 
25 N-(2-Hydroxyphenyl]-N , -[2-bromophenyl] urea 

N-fTrans-3-styrl-2-hydroxyphenylJ-N'-f2-bromophcnyll urea 

N-[2-Hydroxy-3.4-dichlorophenyll-N , -|2-methoxyphcnyll urea 

N-[2-Hydroxy-3.4-dich]orophcnyll-N , -[4-methoxyphcnyl| urea 

N-[2-Hydroxy-3.4-dichlorophenyll-N -|3-trifluoromcihylphenyl) urea 
30 N-[2-Hydroxy-3.4-dichlorophenyl)-N-[2-phenylphenyl| urea 

N-i2-nyunixy-?iAdich!crcphery!J-N'-[4-pheny!p^ iirp.» 

N-(2-Hydroxy-3.4-dichlorophenyll-N l -(2.3-dichlorophcnyl| urea 

N-[2-Hydroxy-4-isopropylphenyll-N'-[3-trifluoromethylphcnyl| urea 

N-|2-Hydroxy-3-naphthyl|-N , -I2.3-dichlorophenyl) urea 
35 N-(2-Hydroxy-4-azidophenyl)-N'-(2-iodophenyl)urea 

N-(2-Hydroxy-3-azidophenyl)-N , -(2-bromophenyl)urea 

N-f2-Hydroxy"3-cyanophenyl]-N*-f2-methoxyphenyl) urea 

N-(2-Hydroxy-3-cyanophenyl)-N , -|3-trinuoromeihylphen>i) urea 
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N-I2-Hydroxy-3-cyanophcnyl)-N^2-phcnylphenyl| urea 

N-^-Hydroxy-.l-cyanophcnyll-N'-P^-dichlorophcnyl) urea 

N-I2*Hydroxy-4-isopropylphenyl)-N'-|2,3-dichlnrophcnyI) urea 

N-[2-Hydroxy-4-isopropylphcny]|-N'-(2-chloro-5-trinui)romcihylphcnyl| urea 
5 N*(2-Hydroxy-3-phenyJphenyll-N'-f2,3-dichIorophcnyI| urea 

N-[2-Hydroxy-5-nitrophenyl]-N , -(2-mcthoxyphenyJ| urea 

N-(2-Hydroxy-5-niirophenyIJ-N -(3-trifluoromcthylphenyJ| urea 

N-[2-Hydroxy-5-nitrophenyl)-N , -(2-phenyIphenyl) urea 

N-f2-Hydroxy-5-nitrophenyIJ-N , -f2,3-dichlorophenyl) urea 
10 N-f2-Hydroxy-5-ethylsulfonylphenyl)-N , -[2,3-dichlorophcnyl| urea 

N-[2-Hydroxy-3AdichIorophcnyl)-N , -[2,4 dimethoxyphenyl] urea 

N-f2-HydroxyOAdichlorophenyl]-N-f2<hJoro-5-trinu()rc)mcihy)phcnyI| urea 

N-[2-Hydroxy-3 t 4-dichlorophenyl]-N -fben2yll urea 

N-f2-Hydroxy-4-isopropy)phenyI)-N , -[3-trinuoromeihyJphenyJ| urea 
1 5 N-{2-Hydroxy-3-naphthyl)-N -(3-trifluoromeihylphenyl ) urea 

N-[2-Hydroxy-3-naphthyl)-N'-l23-dich)orophenylJ urea 

N-[2-Hydroxy-3-naphthyl]-N'-( benzyl] urea 

N-f2-hydroxy-3-(phenylaminocarbonyl) phenylJ-N'-lbcnzoyll urea 

N-[2-Hydroxy-3-lrifluoromethylphenyl]-N , -[benzoyl) urea 
20 N-[2-Hydroxy-4-cyanophenyll-N'-fbenzoyl] urea 

N-f2-Hydroxy-5-naphthalenesulfonic acid]-N-(2-bromophenyl| urea; 

N-f2-Hydroxy-4-napnthalcnesulfonic acid]-N'-f2-bromophcnyl| urea; 

N-(2-Hydroxy 3-napthyl) N'-(2-bromo phenyl) urea: 

N-(2-Hydroxy-l-napthyl)-N , -(2-bromo phenyl) urea; 
25 N-(2-Hydroxy-4-nitrophenyl)-N-( I -naphthyDurea: 

Suitable pharmaceutical^ acceptable sails are well known id those skilled in ihe m and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hydrohromic 
acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane sulphonic acid, acetic 

30 acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, lumunc acid, 
maleic acid, benzoic acid, salicylic acid, phenyiaccuL acid and manuclic acid, in addition, 
pharmaceutical!)' acceptable salts of compounds of Formula (I) may also be formed with a 
pharmaceutical^ acceptable cation. Tor instance, il a subsiiiucnt group comprises a earboxy 
moiety. Suitable pharmaceutical!)' acceptable cations are well known to those skilled in the an 

35 and include alkaline, alkaline earth, ammonium and quaternary ammonium canons. 



The following terms, as used herein, refer to. 

• "halo" - all halogens, that is chloro. fluoro. bromo and iodo. 
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• "Cj.ioalkyl" or "alky!" - both straight and branched chain radicals of I to 10 carbon 
atoms, unless the chain length is otherwise limited, including, but not limited to. methyl, ethyl. 
/?-propyl, i.vopropyl, n-buiyl, Arc-butyl, /.w-butyl. wv-butyl. /r-pentyl and the like. 

• The term "eyeloalkyl" is used herein to mean cyclic radicals, preferably of 3 lo 8 
5 carbons, including but not limited to cyclopropyl. cyclopentyl. cyclohcxyl. and the like. 

• The term "alkenyl" is used herein at all occurrences to mean straight or branched 
chain radical of 2- 10 carbon atoms, unless the chain length is limited thereto, including, but noi 
limited to cthenyl, l-propenyl. 2-propenyl. 2-mcthyl- l-propcnyl. l-butcnyl. 2-butcnyI and the 
like. 

10 * "aryr - phenyl and naphthyl; 

• "heteroaryl" (on its own or in any combination, such as "hetcroaryloxy or 
"heteroaryl alky]") - a 5- 10 membered aromatic ring syslem in which one or more rings contain 
one or more heteroatoms selected from the group consisting of N. O or S, such as. but not 
limited, to pyrrole, pyrazole. furan, thiophenc, quinolinc. isoquinolinc. quinazolinyl. pyridine. 

15 pyrimidinc, oxazolc, thiazolc, thiadiazolc, triazole, imidazole, or benzimidazolc. 

• "heterocyclic" (on its own or in any combination, such as "hcicrocyclicalkyl") - a 
saturated or partially unsaturated 4- 10 membered ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N. O, or S: such as, but 
not limited to, pyrrolidine, piperidine, pipcrazine. morpholinc, tetrahydropyran. or 

20 imidazolidine. 

• The term "arylalkyl" or "heteroarylalkyr or "hcicrocyclicalkyl" is used herein to 
mean C | - 10 alkyl. as defined above, attached to an aryl. heteroaryl or heterocyclic moiety, as 
also defined herein, unless otherwise indicated. 

• "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thin" rclcrs to the 
25 sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two R| moieties (or two Y moieties) may together form a 5 or 6 
membered unsaturated ring" is used herein to mean the formation of a napihylcne ring system 
or a phenyl moiety having attached a 6 membered partially unsaturated ring such as a C6 
cycloalkcnyl. i.e hcxenc, or a C5 cyloalkenyl moiety . cyclopcntenc. 

30 

The compounds of Formula (1). (la). (Ib). (1c). (II) and (III) may be obtained by 
applying synthetic procedures, some of which arc illustrated in the Schemes below. The 
synthesis provided for in these Schemes is applicable for the producing compounds of Formula 
(1). (la). (II) and (III) having a variety of different R, R |. and Ar groups which are reacted, 
35 employing optional substitucnts which arc suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deprotcction. in those cases, then affords compounds of 
the nature generally disclosed. Once the urea nucleus has been established, further compounds 
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of ihc.sc formulas may be prepared by applying standard techniques for functional group 
intcrconvcrsion. well known in the an. While ihc schemes arc shown with compounds only of 
Formula (I) this is merely for illustration purposes only. 



Scheme 1 




QOuO 



R*NH 2 , OH. C0 2 H, SH a)PhNCO 
5 NHS0 2 R 

Ortho substituted phenyl ureas shown in 2-scheme 1 may be prepared by standard 
conditions involving the condensation of commercially available ortho substituted 
aniline(AJdrich Chemical Co., Milwaukee, Wi) with the commercially available optionally 
10 substituted aryl isocyanatc (Aldrich Chemical Co., Milwaukee, Wi) in an aprotic solvent 
(DMF, toluene). When the l-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by treating the commercially available RSO2CI with the coorcsponding 2-phenylene 
diamine in the presence of an base like tnethyl amine or NaH in an aprotic solvent (like 
methylene chloride or DMF). 



jfrherrre 2 





a: 



NH 2 

2 4 5 

R"=OH. NH 2 . NHS0 2 R a > HN0 3- * 3 °C b)SnCI 2 . EtOH 

If the desired 2-substituicd aniline 5-schcmc 2 . is not commercially available the 
corresponding nitro compound can be prepared from 3-scheme 2 . under standard nitration 
20 conditions (using HNCh or BF4NO;0 at 23 °C. The nitro compound is then reduced to the 
corresponding aniline using SnCb in EtOH(or alternately H2/Pd or LiAlhLj). 
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Scheme 3 




£ Z £ 

a) NH 4 SCN. Br 2 

b) NaOH EtOH 



II the desired 2-amino benzencthiol X-schcmc ? is not commercially available it can be 
synthesized by reaction of the phenyl aniline with the thiocyanate anion in the presence of an 
oxidantflikc bromine) to produce the 2-amino benzthiazole 7-schemc 3 . This thiazole can then 
be hydrolyzed to the desired 2-amino benzenethiol 8-scheme 3 with a strong base like NaOH in 
a protic solvent (i.e., EtOH). 




a)TBSCl, imid. DMF b)i)CICXCI. NaHC0 3 . ii)PhNH 2 c)Et 3 N*HF. CH 3 CN 
In the case where the thioisocyanatc or phenyl isocyanate is noi commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from the commercially available 
emtio substituted aniline This compound is first protected with a protecting group (tea-butyl 
dimethyl silyl or benzyl ) by conditions well known in the arKsec Greene. T Protecting 
Qrwps in Omm Synthesis, Wiley&Sons. New York. 1981). This protected aniline is then 
reacted, in the presence of a base(ltkc triethyl amine or sodium bicarbonate), with either 
miophosger.c ;;r ^ solution of phosgene in an aprotic solvent (ie. DMF, toluene), followed by 
aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then dcprotccied. using conditions standard in the an. to form the desired thiourea 
or urea 11 -scheme 4. 
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Scheme 5 




12 



r C0 2 H 



a.b 




a)(PhO) 2 PON 3 ,Et 3 N b)PhXNH 2 
X=OH. NHS0 2 R, SH 



Alternately the urea can be formed using a Curtius rearrangement from the 
corresponding aromatic or ihiophene carboxylic acid 12-scheme 5 . The carboxylic acid is 
submitted to standard Curtius conditions ((PhOkPONj, E13N or CICOCOC1 followed by 
5 NaN3) and the intermediate isocyanate is trapped by an appropriately substituted aniline. 

Pharmaceutical^ acceptable salts of compounds of Formula (I) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent. 



Another aspect of the present invention is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 

1 5 results failed. Using known conditions of elevated temperatures, greater than 170"C such as 
from 1 80 to 210' did not yield displacement of the halogen to a cyano moiety. Standard bases, 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-rtuorophcnol. 2-nitro-5-fluorophenol, 2-nitro-5-methyl-6-bromophenol were tried 
with a change of halogens, from fluorine to chlorine to bromine, and with use of copper (I.) 

20 cyanide. The use of a bromine derivative, such as 2-niiro-5-methyl-6-bromophenol . with 
dimethyllormaniidc and using triethylaminc with a catalytic amount ol dimethylamino pyridine 
and copper (I) cyanide at reduced temperatures,, i.e. <I00T, preferably 60 to about 80 C for 
reduce rimes from strandarized procedures, i.e., < 18 hours, preferably about 4 10 6 hours 
yielded the desired products. 

25 Therefore one aspect of the invention is to a process for producing a cyano phenol 

derivative of the formula: 



10 
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whcrcin R| is as defined for Formula (I) above, which method 



comprises reacting a compound of the formula: 

OH 



X 




X 

*• wherein X is halogen with copper (I) cyanide, dimethylformamide. 

iriethylamine and a cataJytic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80*C. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade CO. Mass spectra were 
performed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. 1 H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(X)MHz 
10 using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 
s=singlet, d=doublet, t=triplei, q=quartet t m=multiplet and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck Silica gel 60 (230 - 400 mesh) 

15 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which are 
merely illustrative and are not to be construed as a limitation of the scope of the presem 
invention. All temperatures are given in degrees centigrade, all solvents used herein are of the 
20 highest available purity and all reactions are run under anhydrous conditions in an argon 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N, N'- phenyl urea To a solution of substituted 
phenyl isocyanate (1.0 equiv.) in toluene (5 miliLitcrs (hereinafter "mL"» the corresponding 
25 aniline ( 1 .0 equiv.) was added. The reaction mixture was stirred at about wrC uiuii compicii- 
(24-48 hours (hereinafter "hrs" or "h")), then cooled to room temperature. The purifications, 
yields and spectral characteristics for each individual compound are listed below 



30 



General Method B: Synthesis of N, N'- phenyl urea To a solution of phenyl 
isocyanate (1.0 equiv.) in dimethyl formamide ( lmL) the corresponding aniline ( J .0 equiv.) 
was added. The reaction mixture was stirred at about 80°C until complete (24-48 hours), then 
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the solvent was removed under vacuum. The purifications, yields and spectra] characteristics 
lor each individual compound are listed below. 

General Method C:Synthesis of sulfonamide The orlho substituted aniline (I equiv.), 
5 triethyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 

methylene chloride and allowed to stir at about 23 °C until complete (12-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concentrated in vacuo. The 
purifications of each compound are listed below. 

10 

Example I 

Preparation of N"f2'HYdrPxy"4'(meihoxycarbonyl)phenyll-N'-phgnYl urea 

N-[2-Hydroxy-4-(methoxycarbonyl)phenyIJ-N , -phenyl urea was prepared from 
methyl-4-amino-3-hydroxyhenzoate (200 mg, 1.19 mmol) and phenyl isocyanate f I. IV mm oh 
15 according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the titled compound (309 mg, 907c). mp: 
188.4-188.8°C: ] H NMR (CD3OD/CDCI3): 8 8.15 (d, IH, J = 8.25 Hz). 7.70 (s, 1H). 7.51 
<d, IH, J = 8.25 Hz), 7.43 (d, 2H, J = 8.25 Hz), 7.30 (1, 2H, J = 8.25 Hz), 7.01 (t, IH, J = 
8.25 Hz), 3.87 (s, 3H): EI-MS m/z 286 (M+H)+: Anal. (C15H14N2O4) C. H, N. 

20 

Example 2 

Preparation of N^.S-nuro^-hvdroxvnhenvll-N^nhcnvl urea 

The N-|5-nitro-2-hydroxyphenyIl-N'-phenyl urea was prepared from the 5-nitro 2- 
hydroxy aniline and phenyl isocyanate according to the procedure in General Method A. The 
25 product was purified by precipitation from toluene and filtering to afford the titled compound 
(100 mg. 309, ). 1H NMR (CD3OD): 6 948 is. IH. NH). 9.07 <d. J = 1.56 Hz. NH>. K.55 
<s. 1H), 7.80 (dd. IH, J = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. J = 6.25 Hz). 7.30 (1. 2H. 
J = 6.25 Hz), 7.01 (m. 2H). EI-MS m/z 273 (M+H> + . 

30 Example 3 

Preparation of 3-hvdroxv-4W?(nhcnvlam)no>carhonvllaminothcnzamide 

a) Prcparation of 0.67 Molar (hereinafter "M") Stock Solutions of Aluminum Amide Reagents 

To a suspension of ihe appropriate hydrochloride (0.02 mole (hereinafter "mol")) in dr\ 
toluene (20 mL) at about 0°C was slowly added a solution of (2M. 10 mL) of trimethyl 
35 aluminum in toluene. After the addition was complete, the reaction mixture was allowed to 
warm to room temperature and was stirred for about 1-2 hours until gas evolution has ceased 

b) Preparauon of 3-hydroxy-4-{|{phenylamino>carbonyllamino)bcnzamide 
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To a solution of the N-[2-hy(Jroxy*4-(mcthoxycarbonyl)phcnyI|-N , -phenyI urea (60 
miligram (hereinafter M mg M ), 0.2 mmol) in toluene (2 mL) was added aluminum amide reagent 
(0.9 mL, 0.67M). The reaction mixture was stirred at reflux for about 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HC1. The 
5 organic layer was separated and the aqueous layer was extracted three limes with ethyl acetate. 
The organic extracts were combined, dried over MgSC>4, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (ethyl acetate) gave the 
desired amide (28 mg.49%). mp: 1 06.8- 1 07. 1 °C; ! H NMR (CD3OD/CDCI3): 6 7.98 (d, IK 
J = 8.25 Hz), 7.35 (d, 2H, J = 8.25 Hz), 7.30 (d, 2H, J = 8.25 Hz), 7.17 (t, 2H. J = 8.25 
10 Hz), 6.91 (1, IH, J = 8.25 Hz); EI-MS m/z 271 (M+H)+: Anal. (C14H13N3O3) C. H, N. 

Example 4 

Preparation of N>f2-hvdroxv-4*nuoroDhenvn-N < -phenvl urea 

a) Preparation of 2-amino-5-fluoro phenol 

15 A mixture of 5-fiuoro-2-nitrophenol (5(X) mg, 3.18 mmol) and tin (II) chloride (1.76 

g, 9.2 mmol) in ethanol (10 mL) was heated at 80°C under argon. After 30 min. the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH 7-8), by addition of 5% aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried over 

20 MgS04 and filtered. Evaporation of the solvent gave the title compound(335 mg, 83*). ! H 
NMR (CD^OD/CDCh): 5 6.6 (m. IH), 6.3X (dd, IH, J = 8.3 Hz and J = 2.8 Hz). 6.29 <m. 
1H). 

b) Prcparation of N-(2-hydroxy-4-nuorophenyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-fluorophcnyl)-N'-phcnyl urea was prepared from 2-amino-5-fluoro 
25 phenol (2(X) mg, 1.57 mmol) and phenyl isocyanatc according to the procedure in General 
Method A. The product was purified by precipitation from toluene and filtering to afford the 
titled compound (352 mg.91 70. mp: 195.5- I95.7°C; J H NMR (CD^OD/CDCh): 5 7.70 (m. 
IH). 7.3 (d. 2H. J = K.25 Hz). 7.15 <u 2H. J = 8.25 Hz). 6.89 a. IH. .1 = 8.25 Hz). 6.50 - 
6.38 tm. 2H): EI-MS m/z 246 (M+H) + : Anal. (CnH| ]N2<>> F) C. H. N. 

30 

Examnlc 5 

Preparation nrZWKphenvlaminolcarhtmvllaminotthiophcnol 

2-{|{Phenylamino)carbonyl|amino}ihiophcnol was prepared from 2-aminothiophcnol 
(200 mg. 1.6 mmol) and phenyl isocyanatc according 10 the procedure in General Method A 
35 The product was purified by precipitation from toluene and filtering 10 afford the tilled 

compound (330 mg, 85 mp: I94.5°C; ! H NMR (CDiOD/CDCh): 5 7.48 - 7.26 <m. 4H). 
7.25 - 7.10 (m. 3H). 7.04 - 6.79 im. 2H); EI-MS m/z 244 fM+Hr: Anal. (C^H^NzOS) C. 
H. N 
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Example 6 

Preparation of N-(2-Carboxv-4-hvdroxvphcnvl)-N'-phcnvl urea 

N-(2'Carboxy-4-hydroxyphenyl)-N , -phcny) urea was prepared from 2-amino-5- 
5 hydroxy benzoic acid ( 1 g, 6.53 mmol) according lo the procedure in General Method B. The 
reaction mixture was partitioned between ethyl acetate and water. The organic phase was 
washed with brine, dried over MgS04 and filtered. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hcxane : ethyl aceiate, 1:1 to 100* 
ethyl aceiate) gave the titled compound (1.5 g. 84« ). ! H NMR (CD3OD/CDCI3): 8 8.36 (d. 
10 IH. J = 8.25 Hz), 7.63 (m. 4H), 7.48 (l, 2R J = 8.25 Hz). 7.20 (m. 1 H): EI-MS m/z 272 
(M+H) + ; Anal. (C14H12N2O4) C H, N. 

Example 7 

Preparation of N - \2 - hydroxy - 4- arifluoromethvl) phenyl! - N' - phenyl urea 

1 5 a)Preparation of 2-nitro-5-tritluoromethylphenol 

2-Nitro-5-trifluoromcthylphenol was prepared by adding concentrated HNO3 (6 mL) 
drop-wise to ot.cx,a-irifluoro-m-cresol (5g, 30.8 mmol) at room temperature. After the 
addition was complete the reaction was quenched with saturated ammonium acetate and 
extracted with EtOAc. The organic was separated, dried over sodium sulfate and filtered. 

20 Concentration of the solution in vacuo afforded an oil which was purified by column 

chromatography (gradient I00# hexane to 50« EtOAc/hexanes) to afford the titled compound 
asanoilfl.7g, 27#). 1H NMR (CDG3): 10.6 (s. I H. OH). 8.26(d, 1H. J = 7.8 Hz). 
7.45<s. 1H. aromh 7.2G(d. IH. J= 7.8 Hz) 
b)Prcparation of 2-amjno-5-trilluoromcthylphenol 

25 2-Amino-5-trilluoromclhylphenol was prepared by treating 2-nitro-5- 

trilluoromcthylphenol (5(X) mg. 2.41 mmol) with a solution of SnCh(3.5g. mmol) in ElOH ui 
23 °C for 12h. The mixture was concentrated to 50 mL and adjusted to pH 7 using saturated 
sodium bicarhonatc. The reaction mixture was partitioned between H2O and EtOAc. The 
aqueous layer was separated and extracted with EtOAc. The combined organic extracts were 

Vi dried over sodium sulfate, filtered and concentrated in vacuo. The resulting colorless oil(370 
mg. 873 ) was used without further purification. IH NMR (CDCh): 7.6 (s. IH). 7.39(d. 
IH, J = 8.5 Hz). 7.0X(d. IH. J= 8.5 Hz) 

^Preparation of N - |2 - hydroxy - 4- (trifluoromethyli phenyl | - N' - phenyl urea 

N - [2 - Hydroxy - 4- (trilluoromcthyl) phenyl) - \* - phenyl urea was prepared from 
35 2-amino-5-triiluoromcihylphenol ( 1 50 mg. 1 .09 mmol ) and phenyl isocyanaic( 1 .09 mmol) 
according to the procedure in General method A. The product was purified by precipitation 
from methylene chloride and filtering to afford the titled compound ( 230 mg. 87^ ). mp: °C: 
IH NMR (DMSO-d*): 8 9.45 (s. IH. NH). 8.50 <s, IH. NH). 8.31 <d. IH. J = 10.0 Hz). 
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7.45 (d. 2H. J = KM) Hz). 7.29 (L 2H. J = 6.67 Hz). 7.10 (m. 2H). 6.99 (i. 1H, J = 6.67 
Hz). Ei-MS m/z 2% (M + ). Anal. (C| 4 Hi llNhC^FtfC H, N. 

Example 8 

5 Preparation of N-(2-hvdroxv-4-niiroDhenvlVN , -f2>hv droxv-4-nitrophenvn urea 

a) Prcparaiion or2-(^^buiyldimeihyLsilyioxy)-4-nitroanilinc 

To asoluiion of 2-amino-5-nitrophenol ( 1 g, 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF ( 15 mL), ten -butyldimeihylsilyl chloride ( 1 1.2 mL, 64.9 mmol) was added. 

It) The resulting mixture was allowed to stir at 23°C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HC1 and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5: 1 ) gave the titled 
compound (1.7 g. 98 *). >H NMR (CDClj): 8 7.78 <dd, 1H, J - 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d, 1H, J = 2.7 Hz). 6.7 (d, 1H, J - 8.8 Hz), 1.0 (s, 9H). 0.28 (s. 6H). 

b) Preparation of N-[(2-/^r/-butyldimethylsilyloxy)-4-nitrophenyl]-N , -|(2-ien- 
butyldimethylsiloxy)-4- nitrophenyl] urea 

To asoluiion of 2-(tcn-butyldimethylsilyloxy)-4-nitroaniline(2(K) mg, 0.75 mmol) in 
toluene ( 10 mL) tricihylaminc (0.13 mL, 1.64 mmol) and triphosgenc (88.4 mg, 0.3 mmol) 

20 were added. The reaction mixture was stirred at 70°C for 2 hours, .then cooled to room 

temperature. Then more 2-Uen -buiyldtmethylsilyloxyM-nitroanilinc (2(X) mg, 0.75 mmol) 
was added. The resulting mixture was allowed to stir at 70°C for 48 hours then cooled to room 
temperature. The reaction mixture was partitioned between water and ethyl acetate. The 
combined organic phase was washed with brine, dried over MgSCM and filtered. Removal oi 

25 solvent at reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
acetate. 10:1) gave the titled compound(13() mg. 31*). >H NMR (CDCh): 8 8.36 (d. 2H. J = 
8.3 Hz). 7.90 <dd, 2H, J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.K Hz). 7.22 (s. 2H). 
1.02 (s. I8H). 0.35 (s. I2H). 

c) Prcparation of N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-hydroxy-4-nitrophcnyl) urea 
30 To a solution of N-|(2-icrt-buiyldimeihylsilyloxy)-4-niirophcnyl]-N , -l(2-ieri- 

butyidimeihyisiiyHixYi-4- riiiropncr.ylj i;rea(50 rr.g. 0.089 rr?nv.>!» in THF (2 mL). 
teirabmylammonium iluoridc ( 1 M. 0.09 mL. 0.089 mmol) was added at 0 e C. The reaction 
mixture was stirred at 23 °C. After I hour, the starting material had disappeared. The reaction 
mixture was partitioned between water and ethyl acetate. The combined organic phase was 
35 dried over MgSOa and filtered. Removal of solvent at reduced pressure and chromatography oi 
the resulting oil on silica gel (hexane : ethyl acetate: 1:1 to I00<7r ethyl acetate) gave the tilled 
compound(24 mg. 81% ). *H NMR (CD3OD/CDCI3): 8 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H, J = 8.25 Hz and J = 2.06 Hz). 7.7 (d, 2H, J = 2.06 Hz). EI-MS m/z 334 (M+H> + . Anal. 
(C13H10N4O7) CH, N. 

Example 9 

5 Preparation of N-f2-hvdroxv-4>nitroDhenv»-N^Dhenvl-thiourea 

a)Prcparation of N-(2Hcri-buiyldimeihysilyloxy-4-nitrophenyI)-N-phcnyl-thiourea 

N-(2-icrt-Buiyldimethysi)yloxy-4-nitrophenyl)-N , -phenyl-thiourca was prepared by 
treating a biphasic solution of 2-ten-butyldimethysilyloxy-4-nitroanilinc(8() mg, 0.308 mmol) 
and NaHCCK in CHCU:H 2 0(2.5: 1, 7mL) with thiophosgene at 0°C. The solution was allowed 
* 10 in warm to 23°C and the reaction was continued overnight. The CHCI3 layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and treated with aniline (100 uL) at 23 °C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography ( 10% EtOAc/hexanes) 
to afford the tided compound as a yellow solid (120.8 mg, 98%) mp: \44'-\45°C: l H NMR 
15 (CD3OD/CDCI3): 5 8.65 (d, IH, J = 10.0 Hz), 7.58 (d, IH, J = 10.0 Hz), 7.47 (d, IH, J = 
1.25 Hz), 7.26 (m, 4H), 7. 10 (m, IH). 
^Preparation of N-(2-hydroxy-4-nitrophenyl)-N , -phenyl-thiourea 

N-(2-Hydroxy-4-nitrophenyl)-N'-phenyI-2-lhiourea was prepared by treating a 
solution of N-(2-tert-butyldimethysilyloxy-4-nitrophenyl)-N , -phenyMhiourea (100 mg, 0.248 
20 mmol) in CH3CN ( 1 mL) with El^N'HF ( 1 OOuL, 0.62 mmol) in acetonitrile for 10 minutes at 
23°C. The solution was concentrated and flushed through a silica plug with EtOAc to afford 
the desired compound as an orange solid (55 mg, 77%). 

mp: )44-145°C: 1 HNMR (CD3OD/CDCI3): 6 8.65 (d, IH, J = 10.0 Hz). 7.58 (d. IH.J = 
10.0 Hz). 7.47 (d. IH. J = 1.25 Hz), 7.26 (m. 4H). 7.10 (m. IH). 

25 

Example 10 

Preparation of N-(4- nitro 2-^henvlsulfonvlaminn)p hcnvn-N , -phenvl urea 
ai Preparation of 4-nitro 2-<phcnylsulfonylamino) aniline 

A solution of 4-nitro 1.2-phcnylcnc diamine(1.53 g. 1 0.0 mmol) in DMF was treated 
30 with phenyl sulfonyl chlnridc( 1.76 g. 10.0 mmol) and triethyl amine( 1.01 g> in DMF for 12 h 
at 23 C. inc reaction mixiurv was partitioned hciwcer. sa&ratcd MH^C! and nichvlcne 
chloride. The organic layer was dried over sodium sulfate, filtered and concentrated //; vacuo. 
The resulting solid was rccrystallizcd (EtOH) to afford desired (0.275 g. VVf ). l H 
NMR(DMSO) 9.5(s. IH. hr). 7.83 (dd, IH. J=M> Hz. 2 Hz). 7.74(d. 2H. J=8 Hz). 7.76(t. 
* 35 IH. .1=8 Hz). 7.56(1. 2H. .1=8 Hz). 7.55(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz). 6.5(s. 2H. 
br) 

^Preparation of N-(4- nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 
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N-(4-Nitro 2-(phcnylsullonylamino)phenyl)-N'-phenyl urea was prepared Irom 4- 
nitro 2-(phcnylsulfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A. 
The reaction was cooled and then partitioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate. 
5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl 
acetate/hexanes) to afford desired(30.8 mg, 26%). EI-MS m/z 4I3(M+Hr 

Example 1 1 

Preparation of N-(2>hvdroxv-S-nitronhenvn-N'-f3-methoxv-2-thienvnurea 

10 a)Preparaiion of 3-methoxy-2-lhienylcarboxiicacid 

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmol) in ether (20 mL) ai -78°C. 
butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred ai -78°C lor I 
hour, then it was warmed to 0°C for 3 hours. After to recooling -78°C the reaction mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the 

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HC1 (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H) + . 
b)Preparation of N-(2-hydroxy-5-nitrophenyl)-N-(3-methoxy-2-thicnyI)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene, (PhO)2PON3 (0.33 mL), 2-ajnino-4-nitrophenol (195.7 mg. 1 .27 mmol) and 
triethylamine (I.I equi v.. 0.25 mL) were added. The reaction mixture was stirred at reflux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
The organic extracts were combined, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica gel (hexanc:ethyl 
acetate: 1:1) gave a solid product (1 60 mg. 4 1 <7r). mp: I72.6-173.0 C C; >H NMR 
(CD3OD/CDCI3): 8 8.96 (d. 1HJ = 2.5 Hz). 7.74 (dd. 1H. J =5.0 Hz and J = 1.25 H/h 
6.82 (d. 1H, J =7.5 Hz). 6.76 (s. 2H). 3.80 {s. 3H): EI-MS m/z 3<W (M+H) + : Anal. 
(Ci 2 HiiN305S)C. H. N. 

30 

Preparation of N T -n-hvdroxV'4-nitrophcnvl)-N'-f3-mclhoxV'2-thienvl)urea 

To a solution of 3-mcthoxy-2-thiophene carboxylic acid (example 1 1 a. 200 m<:. 1 .2"? 
mmol) in toluene. (PhO)2PON3 (0.33 mL) and triethylamine (1.1 cquiw. 0.25 mL) were 
35 added. The reaction mixture was stirred at 70°C for 2 hours and cooled down to room 

temperature then 2-amino-5-nitrophenol was added. The reaction mixture was stirred at 70°C 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three limes with ethyl acetate 
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The organic extracts were combined, dried over MgSC>4, filiered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (hexanc:ethyl 
acetate:!: 1) gave the product (190 mg, 48%). ] H NMR (CD3OD/CDCI3): 6 8.38 (d. IHJ = 
5.0 Hz), 7.85 (dd, 1H, J = 5.0 Hz and J = 1.25 Hz), 7.76 (d. IH, J = 2.5 Hz), 6.9 (s, 2H;. 
5 3.95 <s, 3H): EI-MS m/z 309 (M+H) + : Anal. (C12HHN3O5S) C H, N. 

Sample 1? 

Preparation of N-(2-hvdroxv>4-nitronhenvlVN , -(3-methoxvnhenvnurca 

N-(2-Hydroxy-4-nitrophenyl)-N -(3"methoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 3-methoxy phenyl isocyanate(U) mmol) 
10 according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound ( 140 
mg, 46%). EI-MS m/z 302(M-H) - 

Example 14 

15 Preparation of N-f2-hvdroxv-4-nitrophenvn-N'-(2-methoxvphenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-NW2-methoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 2-methoxy phenyl isocyanate(l mmol.) 
according to the procedure in General Method B, The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title compound (82 

20 mg.27#). EI-MS m/z 302(M-H)- 

Examnle 15 

Preparation of N-f^hy^xy^-pitniphcny^-N'^^-trinMprpmp^ylphpnyi lurga 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-methoxyphcnyl)urea was prepared from 2- 
25 hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-lrifluoromeihyI phenyl isocyanaie ( I mmol) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound ( ISO 
mg.52<#). EI-MS m/z 342(M+H) + 

Example Ifr 

30 Preparation ol N.f2-hvdroxv-4-nitronhenvl)-N , -(2*trifluoromethvlphenvnurea 

N-(2-Hyriroxy-4-niiru|mc^ was prepared !r»m 2- 

hydroxy 4-nitro aniline (154 mg. 1 .0 mmol) and 2-trilluoromethyI phenyl isocyanaie ( 1 .0 
mmol) according to the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 

35 (180 nig. 527,). EI-MS m/z 342(M+H) + 



Preparation of N-(2-hvdroxv-4-nitronhenvlVN -(4-trinuoromeihvlnhenvr)urea 
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N-(2-Hydroxy-4-nitrophcnyl)-N , -(4-U'inuoromeihylphcnyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 4-trifluoromcthyl phenyl isocyanatc (1.0 
mmol) according 10 the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexancs. Filtering afforded the title compound 
5 (1 1 1 mg, 32*). EI-MS m/z 340(M-HV 

Example 1ft 

Preparation of N-(2-hvdroxv-4-nitrophenvl^N , -r2-hrom onhenvnurea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-bromophenyl)urea was prepared from 2-hydroxv 
4-nitro aniline (5(X) mg, 3.24 mmol) and 2-bromophenyl isocyanatc (3.24 mmol) according to 
10 the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexancs. Filtering afforded the title compound(530 mg, 41 c 7t ). 
EI-MS m/z 350(M-H) - 

Example \9 

15 Preparation of N-(2-hvdroxv-4-nitroDhenvn-N , >f3-hro mophenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-bromo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaccording to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the tide compound(0.96g. X79< ). 

20 EI-MS m/z 350(M-H) / 

Example 20 

Prenaraiion of N-(2-hvdroxv-4-nitronhenvlVN'^4-hromonhenvnurea 

N-(2-Hydroxy-4-nitrophcnyl)-N-(4-bromo phenyDurea was prepared from 2-hydrox\ 
25 4-nitro aniline (5(K) mg, 3.24 mmol) and 4-bromo phenyl isocyitnatc (3.24 mmol) according u» 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexancs. Filtering afforded the title compound(0.4| 37<# ) 
EI-MS m/z 352(M+H) + 

30 Example 2 1 

Preparation of N-(2-hvdroxv-4-nitronhenvn-N Tt -f2-phcnvl nhcnvl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-phenylphcnyr)urca was prepared from 2-nyumx\ 
4-nitro aniline (500 mg, 3.24 mmol) and 2-phenyI phenyl isocyanatc (3.24 mmoh according 
to the procedure in General Method B. The product was purified by dilution with methylene 

35 chloride and precipitation with hexancs. Filtering afforded the title compound(0.22 g. 19'/ ). 
EI-MS m/z 350(M+H) + 



Example 
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preparation of N-Q- hvdmxv^-nitrophenvn-N'-n-naDhthyhurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(l-naphthyl)urea was prepared from 2-hydroxy 4- 
niiro aniJine (5(X) mg, 3.24 mmol) and l-naphthyl isocyanaic (3.24 mrnol) according lo the 
procedure in GeneraJ Method B. The product precipitated from methylene chloride and filtered 
5 The resulting solid was liiniated with 1 :3 triethyl amine:methylene chloride. The filterate was 
concentrated in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HC1 in water. The desired product precipitated from solution and was collected by 
filtrationfO.l Ig 10%). EI-MS m/z 324(M+H) + 

io Example 23 

Preparation of N-f2-hvdroxv-4-nitroDhenvn-N , -f2-nitroDhenvnurea 

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-nitro phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-nitro phenyl isocyanaic (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
15 chloride and precipitation with hcxanes. Filtering afforded the title compound(0.44 g. 44 c /r). 
EI-MS m/z3!9(M+H) + 

Example 24 

PreparaiiPP of N-f^hytfroxY^-nitronhenyn-N'-fZ-nHProphenyDtirga 

20 N-(2-Hydroxy-4-nitrophenyl)-N-(2-fluorophenyl)urea was prepared from 2-hydroxy 

4-nitro aniline (500 mg, 3.24 mmol) and 2-fluoro phenyl isocyanatc (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hcxanes. Filtering afforded the title compounding g. M l X ) 
EI-MS m/z 292(M+H) + 

25 Sample 2,5 

Preparation of N^2-hvdroxv-4-nitrophenvl>-N , -(2.fi-din uorophenvl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2,fi-dilluorophenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2.6-difluoro phenyl isocyanatc(3.24 mmoh 
according to the procedure in General Method B. The product was purified hy dilution with 

30 methylene chloride and precipitation with hcxanes. Filtering afforded the title compounding I 
g. 91*). EI-MS m/z 308(M-H) - 

Preparation of N-f2 -hvdroxv-4-niimnhenvl»-N"-f2-ethoxvnhgnyhiin?a 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-cihoxyphenyl)urca was prepared from 2-hydrox\ 
35 4-nitro aniline (5(K) mg. 3.24 mmol) and 2-cthoxy phenyl isocyanaic (3.24 mmol) according 
to the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexancs. Filtering afforded the title compound(0.K4 g. X 19; i. 
EI-MS m/z31K(M+H) + 
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Example 27 

Proration nf N-(2-hvdroxv-4-nitronhcnvl)-N'-(2-ethvlphenvl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-cthylphcnyl)urca was prepared from 2-hydroxy 4- 
niiro aniline (5(X) mg, 3.24 mmol) and 2-eihyl phenyl isocyanate (3.24 mmol) according to the 
5 procedure in General Method B. The product was purified hy dilution with methylene chloride 
and precipitation with hexanes. Filtering afforded the title compounded .44 g. 43%). EI-MS ml/. 
302(M+H) + 

Example 28 

10 Preparation of N-(2-hvdroxv-4-nitro phenvl)-N^2-trniuoromethox vnhcnvl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-f2-trinuoromethyloxyphenyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trifluoromethoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 

1 5 compound(0.69 g. 60%). El-MS m/z 358(M+H) + 

Example 29 

Synthesis of N-(2-hvdroxv-4-nitro nhenvl) N' -(2-methvlthio phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg . 3.24 mmol) and 2- 
20 methyl thio phenyl isocyanate(3.24 mmol) by general Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title 
compound(0.63 g. 61%). EI-MS m/z 320(M+H) + 

Example 30 

25 Synthesis of N-(2-hvdroxv-4-nitm phenvM N'-fl-chloro ft-mcthvl phenyl > urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg. 3.24 mmol ) and 2- 
chloro 6-methyl phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
compound(0.3l g. 29%). El-MS m/z 322(M+H) + 

30 

Examnlc 3 1 

Synthesis of N-(2-hvdroxv-4-nitro phenyl) N"-t2- mcthvl sulioxvpnenvi i urea 

The urea was synthesized by treatment of N-( 2-hydrox> 4-nuro phenyl) N'-(2-mcthy! 
thio phenyl) urca(cxample 28. KM) mg) with sodium pcriodatct KM) mg) in t-butanol/watcr lor 
35 12 hours at 23 "C. The product precipitated from the reaction mixturc(30 mg. 29% ). EI-MS 
m/z 336(M+H) + 



Examnlc 32 
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Synthesis of N-(2-M rt)XV 4-.trifluoromcthvl phenyl) N'-(2-hromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-trifluoromcihy) anilinciexamplc 7a. 0. 17lg. 
1 mmol) and 2-bromo phenyl isocyanatcd mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
5 compound(0.25 g, 54%). EI-MS m/z 375(M+H) + 

Example 3? 

Synthesis of N-(2-hvdroxv 4-carhomcthoxv nhcnvl) N'-(2-hromo nhenyl) urea 

The urea was prepared from 2-hydroxy 4-carbomethoxy aniline(O.I67 g. I mmol) and 
10 2-bromo phenyl isoeyanatcf 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0. 1 2 g, 33%). EI-MS m/z 363(M-H) - 

Examnle 34 

IS Synthesis of N-(2-hvdroxv 4-trifluoromethvl phenyl) N'-f2-phenvl phenyl) urea 

The urea was prepared from 2-hydroxy 4-trifluoromcthyl aniline(example 7a, 0. 1 7 1 g, 
I mmol)) and 2-phenyl phenyl isocyanate by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.24 g. 64%). EI-MS m/z 373(M+H) + 

20 

Exampte 

Synthesis of N-f2-hvdroxv 4-carhomcthoxv nhcnvl) N'-(2-nhcnvl nhenyl) urea 

The urea was prepared from 2-hydroxy 4-earbomcthoxy anilincfO. 167 g. I mmol) and 
2-phenyl phenyl isocyanatcd mmol) by general Method B. It was purified by dilution with 
25 methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compoundrO.185 g. 503). EI-MS m/z 363(M-H) * 

Example y> 

Synthesis of N-(2-hvdroxv 4-nttro phenyl) N'-(2.3-dichloro phenyl) urc.i The urea was 
30 prepared iiufn Z-iVvdroxy 4-ni:r:> «ni!i»c(3!)H m<; 2 mmol i and 2.3-dichlnro phenyl 

isoevanatc(2 mmol) by general Method B. h was purified by dilution with methylene chloride 
and precipitation with hexanc. Filtering afforded the tide eompound(0.5 g. 73 f £ >. EI-MS m/y 
342(M+H)* 

35 Example 37 

Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2.4-dichloro phenyl) urea 



WO 96/25157 



PCT/US96/02260 



-44- 

Thc urea was prepared from 2-hydroxy 4-niiro aniline(308 mg. 2 mmol) and 2,4- 
dichloro phenyl isoeyanatc(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.26 
g. 38$ ). EI-MS m/z 342 (M+H) + 

5 

Example 38 

Synthesis of N-(2-hvdroxv-4-nitro nhenvl) N'-(2-chlnro p henyl) urea 

The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg, 2 mmol) and 2-chloro 
phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compound(0.29 g. 47%). 
EI-MS m/z 308(M+H)* 

Example 39 

Synthesis of N-(2-hvdroxv-4-nitroDhenvl) N'-(2.4-dihromo phenyl! urea 
15 The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg. 2 mmol) and 2,4- 

dibromo phenyl isocyanaic(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.34 
g. 39 6 7r). EI-MS m/z 430(M+H)* 

20 Example 40 

Synthesis of N-(2-hvdroxvnapthvl) N'-(2-hromo phenyl) urea 

The urea was prepared from I -amino 2-hydroxy napthalcne(195 mg, 1 mmol) and 2- 
bromo phenyl isocyanatct I mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.03o 

25 g. M< ). EI-MS m/z 357{M+H) + 

Example 4 1 

Synthesis of N T -(2-hvdroxv-4-nitrophcnvl)- N ,, -(2.3-meihylencdioxvphcnyl)urcj 

30 a Preparation of 2.3-mcthylcncdioxyphcnylcarboxylic acid 

A solution of 1 .3-benzodioxolc (3.09 g. 32 mmol) in dry ether (50 mL) was treated 
dropwisc at -10T with 2.5 M n-butyllilhium (15 mL. 35 mmol) in hexanc. When the addition 
was complete, iho mixture was stirred under reflux lor one hour. Alter cooling to room 
temperature, it was added to crushed solid carbon dioxide, and after 24 hours, the residue was 

35 treated with 10 % uq. NaHCOi and ether. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HC1. and extracted with chloroform. The combined 
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organic layers were dried over MgSCV filtered and concentrated under reduced pressure (LI 
g, 20 %). EI-MS m/z 167 (M+H)* 

b)Preparauon of N-(2-hydroxy-4-niirophenyl)-N'-(2,3-meihylencdioxyphenyl)urea 

To a solution of the 2 # 3-methyienedioxyphenylcarbo*ylic acid in toluene, triethylamine 
5 (0.27 mL, 1 .95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL, 1 .5 mmol) were 
added. The reaction mixture was stirred at 60°C for 2 hours, then 2-amino-5-nitrophenol (250 
mg, 1 .5 mmoJ) was added. The reaction mixture was stirred at 100°C lor 1 8 hours. Alter the 
reaction mixture was cooled to room temperature, it was partitioned between 5 % citric acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
1 0 with ethyl acetate. The organic extracts were combined, dried over MgS0 4 . filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate; 5: 1 ) gave product (200 mg, 42 %). EI-MS m/z 3 1 8 (M+H)' 

Example 42 

15 Synthesis of N-(2-hvdroxv 4-nitro nhenvl) N'-f2-methoxv 3-chloro phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg, 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.48 
g.63flf), EI-MS m/z 338(M+H) + 

20 

Example 43 

Synthesis N-(?-hydrpxy 4-nitw phenyl) N'-f2-mtthyl phenyl) urea 

The urea was prepared from 2-hydroxy 4-nitro anilinc(308 mg. 2 mmol) and 2-methyl 
phenyl isocyanatc(2 mmol) by general Method B. It was purified by dilution with methylene 
25 chloride and precipitation with hexane. Filtering afforded the title compoundfO.38 g. 530 J 
EI-MS m// 2XX(M+H)* 

Sample 44 

Synthesis of Nfhis (2-hvdroxv 4-nitro nhenvl) N'-fdianisdinci diurea 
30 The urea was picparod Iron: 2-hydrcxy aniline'* 16 my. 4 mmol) and 

dianidisdinc dtisocyanatc(2 mmol) by general Method B(cxccpt 2 equiv. of 4-nitro 2-hydroxy 
aniline was used instead of 1 equiv.). The product was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compound* 0.08 g. 6VJ ).E1- 
MS m//605(M+H) + 

35 

Example 45 

Synthesis ol'4-methylcnc his(N-(2<hloro phenyl) N*-(2-hvdroxv 4-nitro phenyl) urea) 
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The urea was prepared from 2-hydroxy 4-nitro aniline(6l6 mg. 4 mmol) and 4- 
mcthylcnc bis(N-(2-chloro phenyl) diisocyanate(2 mmol) by general Mcihod B(excepi 2 cquiv. 
of 4-nitro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the tide 
5 compound(O.K) g, 8%). 
EI-MSm/z 627(M+H) + 

Example 46 

Synthesis of N-f2-hvdroxv 4-thenzvlamino)carhon vl phenyl l-N'-(2-hromophenvl)ij r ^ 

10 a)Synthesis of N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
hromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.0 g, 48%). EI-MS m/z 
351(M+H) + 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl]-N , -(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N , -(2-bromo phenyl) urea 
(2(X) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOBT (156.6 mg, 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 
Then ihc benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS0 4 , filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate; 1:1) gave benzylamino product (500 mg. 65 % ). EI-MS m/z 44 1 

25 (M+HV 

Example 47 

Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2-phenoxv phenyl) urea The urea was 
synthesized by the treatment of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphoryl azide(0.475 mL) and triethyl aminc(. 14 mL) in DMF at 80 °C after 24 hours the 2- 
amino 5-nitro phenui (1 cquiv. ) war; added. The reaciion heated for 24 hours at 80°C The 
reaction product was oiled out with hexane. The residue was dissolved in methanol and the 
solid was precipitated out with watcr.OXO mg. 249?) El-MS m/z 364(M-H) 



35 



Example 48 

Synthesis ol" N-(2-hvdroxv-4-fIuoro phenyl) N'-(2-hromo phenyl) urea 
a)Synthesis of 2-hydroxy 4-fluoro aniline 
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3-fluoro 6-niiro phenol (2 g, 1 1 mmol) was treated with IO*Pd/C( I g) at 23 °C. The 
reaction mixture was Hushed with hydrogen gas and the reaction was allowed lo stir 12 h 
before it was filtered through cclitc. The filtrate was concentrated in vacuo to afford the title 
compound (1.4 g, 77%). EI-MS m/z 169(M+H) + 
b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-fluoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane( 173 mg, 26%). EI-MS m/z 325 (M+H) + 

Example 49 

Synthesis of N-( 2-hvdroxv 3.4-difluoro phenyl) N , -f2-hromo phenyl) urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2,3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with 10 6 7rPd/C(l g) at 23 °C 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered through celite. The filtrate was concentrated in vacuo to afforded the title 
compound (1.6 g. 97%). EI-MS m/z 146(M+H) + 

b) Synthesis of N-(2-hydroxy 3,4-difluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-difluoro aniline(0.290 g, 2 mmol) and 2- 
bromo phenyl isocyanatc(0.4 g) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane(0.254 g. 37%). EI-MS m/z 343(M+H) + 

Example y> 

Synthesis MMiydro 3-napthyi) N'-(2-brp™<> phenyl) tiren 

The urea was prepared from 3-amino 2-hydroxy napthalencf().320 g. 2 mmol) and 2- 
bromo phenyl isocyanate(.40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hcxane{0.339. 47%).EI-MS m/z 357(M+H) + 

Synthesis of N-(2-hydro*y 4-pbeny) phenyl) N'-(3-hronw phenyl) hfm 

a)5ynthcr.:f* d 2-r.itro 5-phftnyl phenol 

A solution of 3-phenyl phenoJ(2 g. 1 1 mmol) in acetic acid was treated with 
concentrated nitric acid drop-wise until all starting material was consumed. The solution was 
partitioned between water and methylene chloride. The organic phase was separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 
phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromatography(ethyl acctatc/hexanes) to afford desired (1.2 g. 50%). l H 
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NMR (CDCh):5 I0.65(s, IH) t 8.18 (d, I H.J = 10.0 Hz), 7.65 (d. 2H. J = 6.0 Hz). 7 4V 
(m. 3H). 7.34 Is. IH), 7. 10 (d, 1H, J=IO.OHz). 

b) Synthesis of 2-amino 5-phenyl phenol 

A solution of 2-nitro 5-phenyI phenol(l.2 g, 5.5 mmol) in methanol was treated with 
5 U)% Pd/C( 1.2g). The reaction mixture was Hushed with hydrogen and allowed to stir 

overnight. The reaction mixture was filtered through celite and the filtrate was concentrated in 
vacuo to afford desired (1.01 g, 98%).EI-MS m/z I86(M+H) + 

c) Synthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline((). 185 g. 1 mmol) and 2- 
10 bromo phenyl isocyanate(0.198 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(215 mg. 569H.EI-MS 
m/z383(M+H) + 

Example 52 

15 Synthesis of N-f2-hvdroxv 4-methvl phenyl) N'-Q-hromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-methyI aniline(.274g. 2 mmol) and 2-bromo 
phenyl isocyanate(0.40 g t 2 mmol) by general Method B. It was purified by dilution of the 
DMF solution wilh methylene chloride and precipitation with hexane(249 mg, 39%). El-MS 
m/z319(M-H)" 

20 

Etampig 53 

Synthesis of Nf 2-hvdrox v 4-nitro nhenvl) N'-(2-nhcnvlamino nhenvl) urea 

The urea was synthesized by the treatment of 2-tenbutyldimethvlsilyIoxy 4-niiro phcnvl 
isocyanate(example 9a. 0.419g, 1.5 equiv.) with 2-anilino anilinc(O.I84 g. I cquiv.) in THF 
25 overnight at 40 °C. The desired product precipitated out of the reaction mixturcf30 my. W% » 
EI-MSm/z 365(M+H)* 

Example 54 

Synthesis of N-(2-hvdroxv 3-carhoxvlatc phenyl) N'-(2-bromo nhenvl) urea 
30 The «rcu \v« prepared from 2-hydroxy 3-amino benzoic acid(300 mg. 2 mmol) and 2- 

bromo phenyl isocyanate by general Method B. It was purified by dilution of the DMF 
solution with methylene chloride and precipitation with hexane(.2K7 g. 41 c a V EI-MS m// 

35I(M+H) + 



35 



Example 55 

Synthesis of [M(2-sulfhvd rvl 4-hromo nhenvl) N'-(2-bromo nhenvl) urcu 
a)Synthesis of 2-amino 6-bromo thiazolc 
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4-Bromo aniline(4.3 g, 25 mmol, I equiv.) and ammonium thioeyanatc(5.7 g, 3cqui\\) 
was dissolved in acetic acid and treated with bromine(4 g, 1 equiv.) at room temperature. After 
complete disappearance ol starling material the reaction mixture was poured into water and the 
solid was collected. The solid was used in the next step without any purification(3.6 g. 46% ). 
5 EI-MS m/z 229(M+H) + 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazole hydrobromide (500 mg, 1.6 mmol) in watcr(5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 

10 chloride mixture was concentrated in vacuo. The residue was dissolved in DMSO and treated 
with 1 2 . After stirring overnight at room temperature the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by flash chromatography(ethyl acetate/hexane) to afford the title compound (230 mg, 549c). 

15 EI-MS m/z 405(M+H) + 

c) Synthesis of N(2-sulfhydryl 4-bromo phenyl) N*-(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfide(201 mg, .5 mmol) in DMF was 
treated with 2-bromo phenyl isocyanate( 1 mmol) at 80 °C overnight. The reaction mixture 
was diluted with methylene chloride and a solid was precipitated out with hexancs. The 
20 solution was dissolved in MeOH and treated with NaBH 4 . After gas evolution ceased the 
reaction mixture was carefully acidified with IN HC1 and the resulting solid was filtcred(52 
mg. 13*). EI-MS m/z 399 (M-H)" 

gj^ple ?6 

25 Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2-iodo phenyl) urea 

The urea was synthesized by the treatment of 2-iodo benzoic acid(5 g. 20 mmol) with 
diphenyl phosphoryl azidc( I equiv.) and triethyl amine ( 1 equiv.) in DMF at 80 °C after gas 
evolution ceased the 5-nitro 2-amino phenol (3 g. 1 equiv.) was added. The reaction was 
heated overnight at 80°C. The reaction mixture was purified by filtering through a plug of 

30 silica with methylene chloride. The desired product was then precipitated out with hexanc. 
Filtering afforded the desired compoundf 1.08 g, I3#). EI-MS m/z 39K(M-H) " 

Example 57 

Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-f2-hromo phenyl) thiourea 
35 The thiourea was synthesized by treatment of the 2-fm-butyldimcthylsilyloxv 4-nitro 

phenyl thioisocyanatc(scc example 9a , 3.73 mmol) with 2-bromo aniline in toluene at 88°C 
over 36 h. The solution was concentrated and the residue was purified by Hash 



WO 96/25157 



PCTAJS96/0226O 



- 50 - 

ehromaiography(EiOAc/Hcxanes). The fraction slightly lower rf than starting material 
contained the desired compound. This fraction was concentrated and then treated with triethyl 
amine hydrofluoridc in acetonitrile for 15 minutes at 23 °C. The reaction mixture was then 
concentrated in vacuo and the residue was purified by Hash chromatographyfcihyl 
5 actate/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N'-(2-bromo phenyl) thiourea* 52 mg. 
4%) . El-MS m/z 369(M+H) + 

Example 5ft 

Synthesis Qf N-(2-phgnylsulfani»^(>) 4-cvanonhenyl N'-rc-frww Phenyl) urea 

1 0 a)Synthesis of 3-(phenylsulfamido) benzonitrile 

The of 3-(phenylsulfamido) benzonitrile was synthesized from the 3-cyano aniline 
(23.9 g, .2 mol) by Method C. It was purified by reerystalization from EtOH( 15.8 g. 
31%). ] H NMR (CDCI3): 8 7.95(s. 1H), 7.84 (d, 2H, J = 8.0 Hz), 7.59 (L IH. J = 8.0 Hz). 
7.45 (m, 2H), 7.35 (m f 4H). 

15 b)Synthesis of 3-(phenylsulfamido) 4-nitro benzonitrile 

The 3-(phenylsulfamido) benzonitrile(IOg, 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated nitric acid drop wise at room temperature until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evolution had subsided. It was 

20 then partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concentrated in vacuo, absorbed onto 
silica gel and purified by column chromatographyt methylene chloridc/hexanc) to afford the title 
compound (1.7g, 15*). El-MS m/z302(M+H) + 
c)Synthesis of 3 i (phenylsulfamido) 4-amino benzonitrile 

25 The 3-(phcnylsuIfamido) 4-nitro bcnzonitrilcf 1.5 g. 4.9 mmol) was treated with tin 

chloride dihydrate in ElOH at 80 °C for 12h. It was then concentrated and Hushed through a 
plug of silica gel with 59/ methanol/methylene chloride. The filtcraic was absorbed onto silic;i 
gel and purified by flash chromatography! ethyl acctatc/hcxane) to afford the title compound 
(0.9 g. 60*). El-MS m/z 274 (M+H) + 

30 d)Synthcsis of N-(2-phenylsulfamido) 4-cyanophenyl N'-f2-bronui phenyl ) urea 

The urea was synthesized from 2-(phcnylsullarmdo) 4-amino ncn/oniuiiu77 mg, " 2K 
mmol) and 2-bromo phenyl isocyanate by general Method C. It was purified by column 
chromatography(eihyl acetatc/hexanc) to afford the title compound (M) mi:. 22'* ). El-MS m// 
469(M-H)* 



. Example 59 

Synthesis of N-f2-<phcnvl s ulfamido) phenyl) N'-(2-hromo phenyl) urea 
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a)Synthesis of 2-( phenyl sulfamido) aniline 

The sulfonamide was synthesized from phenyl sulfonyl chloridefOO] mmol) and o- 
phenylenc diaminc(l.08 g, 0.01 mmol) by general Method C. It was purified by 
recrystaliization from EtOH( 1.0 g, 40%).EI-MS m/z 249(M+H) + 
5 b)Synthesis of N-(2-(phcnyl sulfamido) phenyl) N'-(2-bromo phenyl > urea 
The urea was synthesized 2-(phenyI sulfamido) anilinc( I mmol) 
and 2-bromo phenyl isocyanate by general Method B. Ii was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0.234 g, 52%).EI-MS m/z446(M+H)* 

10 

Example 60 

Synthesis of N-(2-( stvrvl sulfamido) phenyl) N'-(2-hro mo phenyl) urea 

a) Synihesis of 2-( styryl sulfamido) aniline 

The sulfonamide was synthesized from styryl sulfonyl chloride(O.Ol mol) and o- 
1 5 phenylene diamine(0.01 mol) by general Method C It was purified by recrystaliization from 
EtOH(1.2 g, 60%)EI-MS m/z 199(M+H) + 

b) Synthesis of N-(2-(styryl sulfamido) phenyl) N-(2-bromo phenyl) urea 

The urea was synthesized from 2-(styryl sulfamido) anihncf 1 mmol) and 2-bromo 
phenyl isocyanate( 1 mmol) by general Method B. Ii was purified by dilution with methylene 
20 chloride and precipitation with hexane. Filtering afforded the desired eompound(0.309 g. 
65%y EI-MS m/z 472(M+H) + 



Examples 

Synthesis of 2-1(3.4 dimethoxvphcnvhsulfonvl ammo! phe nyl) N'-(2-hro mo phenyl) urc;i 
25 a)Synthesis of 2-|(3.4-dimcthoxyphcnyl)su)fonyl amino|phcnyl aniline 

The sulfonamide was synthesized from 3.4-dimcthoxy phenyl sulfonyl ehloride(0.0] 
mol) and o-phenylcnc diamine by general Method C Ii was purified by recrystaliization from 
EtOH(0.65 g, 2\9<). EI-MS m/z 309(M+H)* 

b)Synihesis of 2-|(3.4-dimcthoxyphenyl)sulfonylamino| phenyl) N*-< 2-bromo phenyl) urea 
30 The urea was synthesized from 2-f (3.4-dimethoxyphcnyhsiillonyl aminolphcnyl 

anilined mmol) and 2-bromo phenyl isocyanate by general Method B it was purified p\ 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0.062 g. 12</T ).EI-MS m/z 504(M-H) " 



35 



frcwiple 5? 

Synthesis of N-f2-l(4-aceta midophenyl)sulfonvlaminol nhenvl) N"-f 2-hromP nhenvl) urea 
a)Synthesis of 2-|M-acetamidophenyl)sulfonyIamino}phcnyl aniline 
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The sulfonamide was synthesized irom 4-acctamidophcny] sulfonyl chloridc(0.01 mol) 
and o-phcnylcne diaminc(O.OI mol) by general Method C li was purified by recrysiallization 
from EtOH( 1.27 g.4()#)EI-MS m/z 304(M-H) \ 

b)Synihesis of N-(2-I(4-acetamidophcnylsulibnyl)amino] phenyl) N'-(2-bromo phenyl) urea. 
5 The urea was synthesized from 2-|(4-acetamidophenyl)sulfonylamino]phenyI aniline( I 

mmol) and 2-hromo phenyl isocyanatc(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.12g. 24*). EI-MS m/z 50](M-H) " 

10 Example ffi 

Synthesis of N-(2-f3-lhionhcne sulfamido phenvn N'-f2-hrom o phenyl) urea 

a) Syn thesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(0.()l mol) and o- 
1 5 phenylcnc diamine(0.0l mol) by general Method C. It was purified by recrystallization from 
EtOH(0.77 g t 30%). EI-MS m/z 255 (M+H)* 

b) Synthests of N-(2-(2-thiophenc sulfonyl amino phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef 1 mmol) and 
2-bromo phenyl isocyanatc(l mmol) by general Method B. It was purified by dilution with 
20 methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0.29 g. M<?< ). EI-MS m/z 450(M-H) " 

Example ft4 

Synthesis of N-(2-(3-iolvl sullbnvl amino nhenvl) N'-(2-hro mo phenyl) urea 
25 a)Synthesis of 2-( 3-toIyl sulfonyl amino i aniline 

The sulfonamide was synthesized from 3-tolyl sulfonyl chloride(().OI mol) and o- 
phcnylcne diaminc(O.OI mol) by general Method C. It was purified by recrysiallization from 
ElOH(0.7"3g. 28#).EI-MS m/z 263 fM+Hj + 

b)Synihcsis of N-(2-((3-tolyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 
30 The urea was synthesized from 2-(3-tolyI sulfonyl amino) aniline( 1 mmol) and 2- 

bromo phenyl isocyanatet 1 mmol) by general Method B. It was purified by dilution wi;h 
methylene chloride and precipitation with hcxancs. It was rccrysallizcd two limes with 
EtOH(25 mc. 59f ). EI-MS m/z 45WM-H) " 



35 



Example to 

Synthesis of N-(2-(8-quinolinvl sullbnvl amino) nhcnvh N , -(2-hromo phenyl) urea 
a)Synthcsis of 2-(8-quinolinyl sulfonyl amino; aniline 
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The sulfonamide was synthesized from 8-quinoIinyi sull'onyl chloridc(0.()l mol) and o- 
phcnylcnc diaminc(().(M mol) by general Mclhod C. Ii was purified by recrysiaJlizaiion from 
EtOH(0.82 g. 27#).EI-MS m/z 300 (M+H) + 

b)Synthesis of N-(2-( f8-quinoIinyi) sulfonyl amino) phenyl) N*-(2-hromo phenyl) urea 
5 The urea was synthesized from 2-((8-quinolinyl) sulfonyl amino) aniline( 1 mmol) and 

2-bromo phenyl isocyanatc( 1 mmol) by general Mclhod B. It was purified by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
eompound(0.23 g. 469 I.EI-MS m/z 495(M-H) ' 

in Example to 

Synthesis of N-(2-f hcn/vl sulfonvl amino) phenyl) N'-f2-bromo phenyl) urea 

a) Synthesis of 2-(hcnzyl sulfonyl amino) aniline 

The sulfonamide was synthesized from benzyl sulfonyl chloride(O.OI mol) and o- 
phenylene diamine(().OI mol) by general Method C. Ii was purified by recrysiaJlizaiion from 
15 EtOH(().87g, 33%). EI-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

the urea was synthesized from 2-( benzyl sulfonyl amino) aniline(l mmol) 
and 2-bromo phenyl isocyanate(lmmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
20 compound^). 1 f g. 2.V* ) EI-MS m/z 460 (M+H)+ 

Example ft? 

Synthesis ol N-(2-hvdro.xv-4-azidophcnyl)-N'-r2-methoxvphenvl)urc^ 
a)Synthcsis of N-(2-hydroxy-4-aminophcnyl)-N'-(2-mcthoxyphcnyl)urca 

25 To a solution of N-(2-hydroxy-4-nitro phenyh-N , -(2-mcihoxyphenyliurca( 1.0 g. 

example 15) in methanol, palladium (on activated carbon. \{) c 7< ) ( 100 mg) was added. Then the 
reaction mixture was hydrogenated under a hydrogen balloon for 1 8 hours. The solid was 
filtered off by celitc and washed three times by methanol. The filtrate was concentrated under 
reduced pressure to give amine compound (O.K g. M € Z ). EI-MS m/z 274 (M+H)* 

30 b)Synthcsis of N-(2-hydroxy-4-azidophcnyI)-N'-(2-meihoxyphenylJurca 

The NW2-hvdroxy-4-aminophcnyi)-N v -(2-m^ (300 ™g. !.!? mnmli 

was added to HCI/H.O < 1 . 17 mL/2.34 mL). cooled lo (fC. Sodium nitrite (X0.7 mg. 1.17 
mmol ) was added to the reaction mixiurc. The reaction mixture was stirred at 0°C for 30 
minutes. The sodium azidc (76 mg. 1.17 mmol) was added to reaction mixiurc and it was 

35 warmed it) room temperature. The reaction mixiurc was stirred at room icmpcraiure for 18 
hours. Then ii was extracted with three limes by ethyl aceiate. The organic extracts were 
combined, dried oyer MgS0 4 . filtered and -concentrated under reduced pressure and 
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chromatography of the resulting solid on silica gel (hcxanc : ethyl acetate: 5: 1 ) gave product 
(125 mg. W7, ). EI-MS m/z 3(M) (M+H)* 

Example 68 

S Preparation of N-l2-hvdroxv-5-cvanonhcnvll-NM%hrn m ophenvt| nr r n 

a) Prcparation of 2-amino-4-cyanophenol 

To a .solution of 2-nitro-4-cyanophenol( lOg. 61 mmol) in mcthanoK250mL) was added 
107, Pd/C ( lgj. The mixture was flushed with argon, then hydrogen was bubbled through the 
solution for 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
Ml The mixture was filtered through celite and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/ CH 2 C1 ; ) 
gave the desired product(8.0 g, 97%). 'H NMR (CD,OD): 8 6.96 (d. 1H), 6.90 (dd. IH). 
6.77 (d. 1H). 

b) Preparation of N-[2-hydroxy-5-cyanophenyl)-N'-f2-bromophenyl| urea 

1 5 N-|2-hydroxy-5-cyanophenyl)-N-|2-bromophenyl) urea was prepared from 2-amino- 

4-cyanophenol(268mg. 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg.8l»). 'H NMR (CDjOD): 6 8.10 (d. IH). 7.87 (d. IH). 7.43 (d. 1H), 7.20 (t. IH). 
7.09 (d. IH). 6.86 (t. IH). 6.77 (d. IH). 

20 

Examnle 69 

Preparation of NM2-hvdroxv-3-nuoronhenvl)-NM 2-hromophpnv11 urn 

u)Prcparation of 2-amino-3-fluorophenol 

To a solution of 2-niiro-3-fluorophcnol( Ig. 6.4mmol) in mcthanol(250mL> was added 
25 K)'/" Pd/C t Ig). The mixture was flushed with argon, then hydrogen was bubbled through the 

solution for 10 mm. and a hydrogen atmosphere was maintained at balloon pressure overnight. 

The mixture was filtered through celite and the celite was washed with methanol. The solvent 

was evaporated and chromatography of the resulting solid on silica gel (5^MeOH/CH 2 Clo 

gave the desired product(65() mg, 80.2 L 7<). 1 H NMR (CDjOD): 6 6.4 1 -6. 1 7 (m. 3H). 
30 h)Prcparaiion of N-|2-hydroxy-3-nuorophenyl|-N'-|2-.bromophenyl| urea 

N' !2-Hydvo?f.v-3-nuorophenyll-N'-|2-bromo phenyl] urea was prepared from 2- 

amino-3-fluorophenol f254mg. 2.00 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. 

(500 mg. 77'/ ). 'H NMR (CD-»OD): 5 8.05 id. IH). 7.50 (d. IH). 7.26 (t. IH). 7.18 (d. 
35 IH). 6.92 (i. IH). 6.86-6.68 (m, 2H). 



Example 70 

Preparation of X-2-1 l-hvdroxvnuorcncl-N-12-hromonhenvll urea 
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i 

a) Preparaiion of 2-amino- I-hydroxyfluorenc 

To a solution of l-hydroxy-2-nitrofluorene(250 mg, 1.23mmoI) in methanoI(25()mL) 
was added 10% Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution lor 10 min. and a hydrogen atmosphere was maintained at balloon 
5 pressure overnight. The mixture was filtered through celite and the ccliic was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired product* 171 mg, 8 1.2 *). *H NMR (CD,OD): 8 7.60 
(d. 1H), 7.47 (d. IH), 7.28 (t. IH). 7.18 <m, 2H), 6.82 (d. IH), 3.76 (s. 2H). 

b) Preparation of N-2-[ l-hydroxyfluorene}-N'-|2-bromophenyl) urea 

10 N-2-[ l-hydroxyfiuoreneI-N , -(2-bromo phenyl] urea was prepared from 2- amino- 1 - 

hydroxyfluorenc (170mg, 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product (300mg, 84.5%). l H NMR (CD?C1): 5 8.04 (d, IH), 
7.66 (d, IH), 7.49 <i. 2H), 7.35-7.20 (m, 4H), 7.09 (d. IH), 6.90 a. IH). 

15 

Example 7 1 

Preparation of N-3-l2-hvdroxv-9.10>anthraquinonvll-N , -f2-hmmophenvll urea 

N-3-f2-Hydroxy-9JO-anthraquinonyl]-N , -f2-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.(X)mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
and filtering. (6I()mg, 70%). *H NMR (CD^OD): 8 8.93 (s.IH), 8.12 (m. 2H). 8.02 (d. 
IH), 7.77 (m. 2H). 7.61 (d. IH), 7.52 <s, IH), 7.38 (U IH). 7.05 (t. IH). 

Exumple 72 

25 Preparation of N-f2-hvdroxv-3-fluoro-5-bromophcnvll-N , -[2-hromophcnvll urea 

a) Preparation of 2-amino-6-fluoro-4-bromophcnol 

A mixture of 4-bromo-2-fluoro 6-niirophcnol( Ig, 4.2mmol) and tin (II) chloride (4.7K 
g. 2l.2mmoI) in ethanoI(50mL) was heated at X0°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice 
30 The pH was made slightly basic (pH7-8), by addition ol solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dri^d over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4*McOH/ 
CH 2 C1 2 ) gave the desired productf710 mg. 82 v t\ l ! H NMR <CD ? OD): 6 6.51-6.40 (m. 2H). 

b) Preparation of N-P-hydroxy^-lluoro^S-bromophenylJ-N'-P-bromophcnyll urea 

35 N-|2-hydroxy-3-nuoro-5-bromophcnyl)-N*-|2-bromophcnyl| urea was prepared from 

2-amino-6-fluoro-4-bromophenol (254mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hcxancf 1/20) 
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and tillering. {500 mg, 77%). 'H NMR (CD,OD): 5 7.9X (s, IH). 7.91 <d, IH), 7.60 (d. 
IH). 7.33 (l, IH), 7.00 0, IH), 6.94 <d, IH). 

Example 73 

■ s Preparation of N-f2-hvdroxv-3-chlorophcnvll-N^[ 2-hromnphen V || H rn i 
a)Preparation of 2-amino-3-chlorophenoI 

A mixture of 3-chloro-2-nitrophcnol(250 mg, l.4mmol) and tin (II) chlonde ( 1.2 g. 
5.3mmol) in eihanol(5()mL) was heated at 80°C under argon. Alter 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
10 The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 CI 2 ) gave the desired product(l43 mg, 69 *). ! H NMR (CD.OD): 6 6.75 (UH). 6.70 (d. 
IH), 6.65 (d, IH). 

15 b)Preparation of N-(2-hydroxy-3-chlorophenyl]-N , -[2-bromophcnyl] urea 

N-[2-hydroxy-3-chlorophenyl]./NJ'-(2-bromophenyll urea was prepared from 2-amino- 
3-chlorophenol ( 143mg, 1. 00 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EiOAc/ 
Hexane) to give the desired product(195mg. 57%). *H NMR (CD;OD): 5 7.XI (d, IH), 7.68 

20 <d. IH). 7.47 (d, IH). 7.20 (t, IH). 6.90 <m. 2H), 6.70 (L IH). 

Eaample 74 

Prenaration of N-f2-hvdroxv-3-trinuorometh vlphcnvll-N'.|2-hromophLMivll urea 

a) Preparation of 2-niiro-6-trifluoromcthylphcnoI 

25 2-trifluoromcthyIphenol (3.00g. I8.5mmol) was dissolved in methylene 

chloridc(40mL) followed by the addition of sodium nitrate (1.73g. 20.4mmol). The addition 
of sulfuric acid (23 mL/ 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture wa.s 
diluted with methylene chloride and extracted with water The organic layer was dried over 

30 MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gci f4*M"cOK/ CK 2 C! 2 ; gave the desired product ! .«4 g. -n q\ 'h NMR 
(CD,COCDO:5 8.35 (d.lH). 7.95 cd. IH). 7.13(1. IH). 

b) Prcparation ol 2-amino-6- trifluommcihylpheno] 

A mixture of 6-irilluoromeihyl-2-nitrophcnol(l.K4 g. K.67mmol) and tin (II) chlonde 
35 (6.0 g, 26.2 mmol) in cthanol( 1 50m L) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition ol solid NaOH. before bcini: 
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extracied wiih ethyl acetate. The organic phase was washed with brine, dried over MgSCX, and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CHiCI 2 ) gave the desired producK 1.35 g. 88 9r ). *H NMR (CD^OD): 5 6.93 (d. 
IH), 6.82 (i. 1H), 6.78 (d, 1H). 

5 c)Preparation of N-(2-hydroxy-3- trinuoromethyIphcnyI|-N'-|2-bromophenyl] urea 

N-[2-hydroxy-3-trinuoromethylphenyll-N < -|2-bromophenyl| urea was prepared from 
2-amino-6-irifluoromethylphenol (280mg, 1.60 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexaneC 1/20) 
and filtering. (390mg. 65%). *H NMR (CD.OD): 5 7.99 (d. IH), 7.60 (d, IH). 7.58 (d, 

10 IH). 7.34 (t, IH). 7.30 (d. 1H), 7.00 (u IH), 6.96 (d. 1H). 

Example 75 

Preparation of N-f3.4 diDhenvN2-hvdroxvphen vl1-N'-f2-hromophenvH urea 

N-[3.4 dipheny]-2-hydroxyphenyI)-N-|2-bromophcnyl| urea was prepared from 2- 
1 5 amino-5,6 diphenylphenol (50mg, 0. 1 9 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering (61mg. 69%). l H NMR (CD,OD): 5 7.97 (d, IH). 7.66 (d, IH), 7.58 (d. 1H), 7.31 
(L IH), 7.25-7.00 (m, 1IH), 6.91 (d f IH). 

20 Example 76 

Preparation of N-f2-hvdroxv-3-glvcincmelhvlesiercarhonvlphe nvll-N , -f2-hrom ophcnvll urea 

N-1 2-hydroxy-3-glycincmcthylestcrcarhonyIpheny I )- N-[ 2-bromophenyl | urea was 
prepared from 6-glycinemcthylcstcrcarbonyl-2-aminophcno) (50mg. 0.22 mmol). purchased 
from the University of New Hampshire, according to the procedure in General Method B. The 
25 product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering 

(65mg. 69%). *H NMR (CD,OD): 6 8.14 (d. IH). 7.96 id. IH). 7.49 <d, IH). 7.24 (i. 2H). 
6.89 (dd. IH). 6.81 (t. IH). 4.10 (s.2H), 3.74 (s.3H). 

Example 77 

30 Preparation of N-t2-hvdroxv-3-glvcinccarhonvlphcnyl l-N"-l2-hromophcnvl I urea 

N-|2-Hydroxy-3-gJycinccarbonylphenyl|-N -|2-t)romophcnyij urea was prepared ir;:r^ 
N-[2-hydr()xy-3-gl>x*inemcthylcsicrcarbt)nylphcnyl)-N , -|2-bn>nH)phenyl^ urca(50mg. 0. 12 
mmol) by stirring in a 3/1 ratio of mcthanol/waicr (10 mLi. Addition of 1 cquiv. of lithium 
hydroxide was added and stirring continued until the starting material had disappeared. (45mg. 

35 92% ). The product was purified by chromatography of the resulting solid on silica gel (9/1/0. 1 
CH 2 C1 2 / MeOH/ AcOH) to give the desired product I95mg. 57% ). [ H NMR (CDiOD): S 8.14 
(d, IH). 7.92 (d. IH). 7.60 (d. IH), 7.46 (d. IH). 7.34 (l. IH). 7.04 (t, IH). 6.82 (I. IH). 
3.96 (2H). 
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Example 78 

Preparation of N-r2-hvdroxv-3.5-dichloronhenvII-NV2-hrornonhenvll urea 

a) Prcparation of 2-amino-4.6-dichloropheno) 

5 A mixture of 4,6-dichloro-2-nitrophenol( I g, 4.8mmol) and tin (II) chloride (3.2 g, 

l4.4mmol) in ethanol(5()mL) was heated at 8()°C under argon. After 2 hours, the starling 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly hasic (pH7-8), hy addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 : ) gave the desired product(685 mg, 80 *■). *H NMR (CD 3 OD): 5 6.75 (s.lH). 6.61 

(s, IH). 

b) Prcparation of N-[2-hydroxy-3.5-dichlorophenyl]-N42-bromophenyl) urea 

N-|2-Hydroxy-3,5-dichlorophenyl|-N'-[2-bromophenyl] urea was prepared from 2- 
1 5 amino-4,6-dichlorophenol ( I43mg, 1.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitator) from methylene chloride/ hexane( 1/20) and 
filtering. (660mg. 88%). *H NMR (CD,o6): 8 7.96 (s, IH). 7.89 (d, 1H). 7.60 (d. 1H). 
7.35 (I. IH). 7.00 (t. IH). 6.95 (dd. IH). 

20 Example 79 

Preparation of N-12-hvdroxv-3.niirophenvM-N'-r2-hromonhenvll urea 
N-|2-Hydroxy-3-niirophcnyl|-N'-|2-brornophcnyl| urea was prepared from 2-hydroxy-3- 
nitroanilinc (l.25g. 8. 1 mmol) according to the procedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hcxane(l/20) and filtering. (2.4g. 
25 849,) 'H NMR (CDiOD): 5 8.45 (d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 (d. IH). 7.35 (t. 

IH). 7.01 (m. 2H). 

Example 80 

Preparation of N-f2-hvdroxv-4-naphthalcncsuirpnic acidl- N"-I2-hromophenvll urea 
30 N-(2-hydroxy-4-naphihalcncsulfonic acid|-N'-|2-bromophenyl| urea was prepared 

from l-amino-2-hydroxy-4-naphthaicnsuiioni(. acid (0.4og. 2.0 mrr.o!) according to «><* 
procedure in General Method B and the addition of ImL of triethylaminc The product was 
purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. (690 mg. 79% ). 
'H NMR (CDiOD): 6 8.14 i.s. IH). 8.04 (d. IH). 7.98 (m. 2H). 7.61-7.55 tm. 3H). 7.43 (I. 

35 IH). 6.98 (t. IH). 

Example 81 

Preparation of N-f2-hvdroxv-5-n ;ip^ihalenesuironic acidl-N'-tl-hromonhcnvll urea 
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NO-|2-hydroxy-5-naphthalensulfonic acid]-N'-[2-bromophcnyl] urea was prepared 
from 2-amino-3-hydroxy-6-naphthalensulfonic acid (0.48g, 2.0 mmol) according to the 
procedure in General Method B and the addition of ImL of trieihylamine The product was 
purified by precipitation from methylene chloride/ hexane(I/20) and filtering. (715 mg, 82%) 
5 'H NMR (CDiOD): 6 8.09 <s. IH), 7.96 <d, IH), 7.65-7.48 (m, 3H). 7.36 (l, IH), 7.25 (s, 
IH), 7.04 (m. 2H). 

Example 

Preparation of N-f2-hvdroxv-3.4-dichloronhenvll-N , -r2-hrn mophenvll urea 

1 0 a)Preparation of 2-nitro-5-6 dichlorophenol 

2.3-dichlorophenol (3.26g, 20mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate ( 1.88g, 22mmol). The addition of sulfuric acid 
(20mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. Alter 24 hours, the reaction mixture was diluted with methylene 

15 chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C\ 2 ) gave the desired product(1.8 g, 44 %). ! H NMR (CD3COCD-0: 
8 8.04 (d.lH). 7.15 (d. 1H). 

b) Prcparation oP2-amino-5.6 dichlorophenol 

20 A mixture of 5,6-dichloro-2-nitrophenol( 1.8 g. 8.7mmoI) and tin (II) chloride (5.H g. 

26. 1 mmol) in cihanol(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 

25 The solvent was evaporated and chromatography of the resulting solid on silica gel (4 C 7< MeOH/ 
CH 2 CU) gave the desired product(l.4 mg, 90 %). l H NMR (CD,OD): 6 6.71 (d. IH). 6.45 
(d. IH). 

c) Prcparation of N-P-hydroxy^^^-dichlorophenylj-N'-P-bromophcnyll urea 

N-|2-Hydroxy-3.4-dichlorophenyl)-N -f2-bromophcnyll urea was prepared from 2- 
30 amiiiiF-fj.u-uichi;;n;phcn^! f?50m.ji. .2 <X) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. <670mg. X9<* ). *H NMR (CD^OD): 5 7.90 (d. IH). 7.85 (d. IH). 7.59 (d. IH). 
7.3! (L IH). 6.99 (i. IH). 6.96 (d. (IH). 



35 



Example 83 

Preparation of N-[2-hvdroxv-3-cvanophenvll-N'-l2-hromophenvll urea 
a)Preparation of 2-nitro-6-cyanophenoI 
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2- cyanophenoI (2.38g. 2()mmol) was dissolved in methylene chloride(40mL) followed 
by ihc addition of sodium nitrate ( 1.88g, 22mmol). The addition of sulfuric acid (20mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 

5 extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4 c 7cMeOW CH 2 C1 2 ) gave 
the desired product(1.4 g.42 9c), l H NMR (CD3COCDO: 8 8.47 (d.IH). 8.15 (d. 1H), 7.30 
(i, IH). 

b) Preparation of 2-amino-6-cyanophenol 

10 A mixture of 6-cyano-2-nitrophenol(600 mg, I .Ommol) and tin (II) chloride (3.2 g. 

I4.4mmol) in acetic acid(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

1 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 CI 2 ) gave the desired producl(365 mg, 75 %). l H NMR (CD ? OD): 8 6.92 (d, IH). 6.85- 
6.69 (m,2H). 

c) Preparation of N-[2-hydroxy-3-cyanophenyl)-N'-(2-bromophenyl] urea 

N-(2-Hydroxy-3-cyanophenyl]-N , -[2-bromophenyl| urea was prepared from 2-amino- 
20 6-cyanophenol ( 134mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(260mg. 78*). "H NMR (CD.OD): 8 7.98 (d, IH). 7.74 (d. IH). 7.57 (d.IH). 7.30 (t. 
IHj. 7.22 (d. IH). 6.98 (t. IH), 6.94 (u (IH). 

25 Example 

Preparation of N-[2- hvdroxv-4-cvanonhenvn-N , -12-hromonhenvn urea 

a) Prcparation of 2-nitro-5-cyanophenol 

3- cyanophenol (2.38g. 20mmol) was dissolved in methylene chloride(40mL) followed 
by the addition of sodium nitrate ( l.88g, 22mmol). The addition of sulfuric acid (20mL/ 3M) 

30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed 10 stir. After 24 hours, the reaction mixture was diluted with uicuvylenc chloride and 
extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (47rMeOH/ CHiCl : ) gave 
the desired product(910 mg. 28 9f ). ! H NMR (CD3COCDO: 6 8.30 (d.IH). 7.67 (s.lH), 

35 7.49 (d. IH). 

b) Prcparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(250 mg. l.5mmol) and tin (II) chloride (3.2 g. 
l4.4mmol) in ethanol(5()mL) was heated at 80°C under argon. After 2 hours, the starting 
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maierial has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition ol solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
5 CH 2 C1 2 ) gave the desired product(I75 mg, 86 %). 'H NMR (CD,OD): 8 7.00 (d, 1H). 6.8X 
(s.IH). 6.69 (d, IH). 

c)Preparation of N-[2-hydroxy-4-cyanophenyl|-N'-|2-bromophenyl| urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyl] urea was prepared from 2-amino- 
5-cyanophenol ( 170mg, 1.27 mmol) according to the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering 
(310mg. 74<7r). 'H NMR (CD ? OD): 8 8.25 (d. IH). 7.91 (d. IH). 7.59 (d. IH), 7.33 (1. 
IH). 7.17 (d. IH), 7.07 (s, IH). 7.01 (t. (IH). 

Example 85 

15 Preparation of N.f2-hvdroxv-4-cvanophenvl)-Nil4-rnethoxvphenvll urea 

N-f2-Hydroxy-4-cyanophenyl]-N'-f4-methoxyphenyll urea was prepared from 2- 

amino-5-cyanophenol (60m g, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 

(1 IOmg,86%). 'H NMR (CD,OD): 8 8.23 (d. IH), 7.61-7.51 (ra. 2H). 7.32 (d, IH). 7.20 
20 (d. IH). 7.15 (d. IH). 7.03 (s, IH). 

Example 86 

Preparation of N-r2-hvdroxv-4-cvanonhcnvll-N'-l2-nhenvlnhcnvll urea N-(2-Hydroxy-4- 
cyanophenyl|-N'-|2-phenylphenyll urea was prepared from 2-amino-5-cyanophenol (170 mg. 
25 1.27 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( 1 50mg, 85# ). *H NMR 
(CD ? OD): 8 8.20 (d. IH). 7.73 (d. IH). 7.51-7.20 (m. 8H). 7.13 (d. IH). 7.01 (s. (IH) 

Example 87 

30 Pmnaration of N\[2-hvdroxv-4-cvanophenvH-N'-[2-methvlphenvl1 urea 

N-[2-Hydroxy-4-cyanophenyl|-N'-[2-mcthylphenyl| urea was prepared from j-ammo- 
5-eyanophcnol (6(>mg. 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexancf 1/20) and filtering 
(90mg. 75* ). 'H NMR (CXMDD): 8 8.25 (d. IH). 7.59 (d. IH). 7.26-7.00 (m. 5H). 2.30 <.v 

35 3H). 

Examnle 88 

Preparation of N-[2-hvdroxv-4-cvanonhenvll-N l -l2-trifluoromethvlnhenvH urea 
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N-|2-Hydroxy-4-cyanophenyl)-N'-I2-irinuoromeihylphenyl| urea was prepared from 
2-amino-5-cyanophcnol (60mg, 0.45 mmol) according 10 the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxane(l/20) and Tillering. 
(HOmg, 76*)- 'H NMR (CDjOD): 8 8.25 (d, IH), 7.81 (d, IH), 7.68 (d, IH), 7.61 (t. 
5 1H). 7.32 (L IH), 7.15 (dd, IH), 7.09 (s, (IH). 

Example 89 

Preparation of N-f2-hvdroxv-4-cvanonhenvl1-N , -f 3-trifluoromcthvlphcnvll urea 

N-f2-hydroxy-4-cyanophenyI]-N , -(3-trifluoromethylphenyll urea was prepared Irom 
10 2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering 
(1 14mg, 79%). 'H NMR (CD 3 OD): 5 8.30 (d, IH), 7.92 (s, 1H). 7.60 (d, 1H). 7.47 (t. IH). 
7.29 (d, IH), 7.18 (dd, IH), 7.06 (s, 1H). 

15 Example^) 

Preparation pf N-f 2-hYdro^y-4-cyanophenY]l-NW 4-mfl»ffromethYlphenyl1 tirea 

N-[2-Hydroxy-4-cyanophenyll-N , -(4-trifluoromethylphenylJ urea was prepared from 

2-amino-5-cyanophenoI (60mg t 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
20 (108mg, 75%). *H NMR (CD^OD): 8 8.31 (d, IH), 7.68 <d. 2H). 7.59 (d, 2H). 7.20 (dd. 

IH). 7.07 (s. IH). 

Example 9\ 

Preparation of N-l2-hvdroxv-3-n-nronvlnhenvlNN , -l2-hromonhcnvll urea 

25 a)Preparation of 2-nitro-6-n-propylphenol 

2-n-propylphenol (5.00g, 36.8mmoI) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (3.43g, 4().5mmol). The addition of sulfuric acid 
(45mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite The 
mixture was allowed to stir. Alter 24 hours, the reaction mixture was diluted with methylene 

30 chloride and extracted with water. The organic layer was dried over MgSOj and filtered. The 
solvent was evaporated and ciiroiTiaiography of the resulting solid nn silica eel (47* McOH/ 
CH : C1 : ) cave the desired product(3.2 mg, 48 %). { H NMR (CD3COCDO: 5 7.W <d.lH.. 
7.46 dd. IH). 6.90 (L IH). 2.70 (U 2H). 1.70 <m. 2H). LOO <t. 3H). 
b)Preparaiion of 2-amino-6-n-propylphenol 

35 To a solution of 2-nitro-6-n-propylphenol(2g, 1 1 .Ommol j in methanol* lOOmL) was 

added 10% Pd/C f200 mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celitc and the cclitc was washed with 
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methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired producK 1.50 g. 80.2 %). 'H NMR (CD,OD): 8 6.65 
(m. 2H). 6.55 (l, IH), 2.58 (t. 2H), 1.61 (m, 2H), 0.96 (i. 3H). 
c)Preparaiion of N-[2-hydroxy-3-n-propylphenyl)-N*-|2-bromophenyl| urea 
5 N-[2-Hydroxy-3-n-propyl phenyl]-N'-(2-bromo phenyl] urea was prepared from 2- 

amino-6-n-propyl phenol (302mg, 2.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and 
filtering. (640mg,92%). *H NMR (CD,OD): 8 8.00 (d. 1H). 7.58 (d. IH). 7.32 (t. IH). 
7.26 (l. IH), 6.96 (dd. IH). 6.89 (l. IH), 6.78 (d. IH). 

10 

Example 92 

Preparation of N-f2-hvdroxv-4-ethvlphenvll .N , -f2-hmmophenvll urea 

a) Preparation of 2-nitro-5-eihylphenol 

3-ethylphenol (5.00g, 41 mmol) was dissolved in methylene chloride(40 mL) followed 
15 by the addition of sodium nitrate (3.83g, 45 mmol). The addition of sulfuric acid (50mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%McOH/ CH 2 C1 2 ) gave 
20 the desired product(1.7 g, 25 %). 'H NMR (CD3COCD,): 8 8.02 (d.lH). 6.99 (s.lH). 6.85 
(d. 1H).2.69 (q, 2H), 1.30 (t, 3H). 

b) Preparation of 2-amino-5-ethyllphenol 

To a solution of 2-niiro-5-ethylphenol(lg. 6.4mmol) in methanol(250mL> was added 
10% Pd/C ( 100 mg). The mixture was flushed with argon, then hydrogen was bubbled 
25 through the solution for 10 min. and a hydrogen atmosphere was maintained ut balloon 
pressure overnight. The mixture was filtered through cclite and the ccliie was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 d 2 ) gave the desired product(750 mg. 91 'H NMR (CD,OD): 8 6.41- 
6.17 (m, 3H). 

30 c)Prpnaration of N-[2-hydroxy-4-ethylphenyl ]-N'-[ 2-bromophenyl | urea 

N-[2-Hydroxy-4-ethylphenyl)-N'-f2-bromo phenyl) urea was prepared from 2- amino- 
5-cthylphenol (274mg. 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. 
(520 mg. 77<7r). *H NMR (CDiOD): 8 7.96 <d. IH). 7.62 (s. IH). 7.5ft (U. IH). 7.30 (I. 

35 IH). 6.96 (t, IH). 6.82 (d. IH). 6.76 (d, IH). 

Example 93 

Preparation of N-12-hvdroxv 3-nhenvlaminocarhonvl phenyl l-N'-n-hromonhcnvl I urea 
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a) Prcparaiion of 2-nitro-6-phcnylaminoearbonylphcno) 

2-Phenylaminocarbonylphenol (5.00g. 23 mmol) was dissolved in mcihylenc 
chloride(40mL) followed by the addition of sodium nitrate (2.20g, 25.5 mmol). The addition 
5 of sulfuric acid (30mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired produci(2.50 g. 42 c 7r ). l H NMR 
10 (CD3COCD,): 5 8.15 (d,lH), 8.09 (dJH). 7.51 (d. IH). 7.30 (d. 1H). 7.10(1. 1H). 7.01 (t. 
1H). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a sdlution of 2-nitro-6-phenylaminocarbonylphenol (Ig. 4.0 mmol) in 
methanol(250mL) was added I0%.Pd/C (100 mg). The mixture was Hushed with argon, then 

1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the celitc 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CH 2 CI 2 ) gave the desired product(8(K) mg, 91 *). *H NMR 
(CDjOD): 5 7.73-7.57 (m, 2H), 7.43-7.27 (m, 3H), 7.25-7.10 (m. IHh 6.94 (t. IH). 6.74 

20 (t, 1H). 

^Preparation of N-[2-hydroxy 3-phenylaminocarhonyl phenyl)-N -I2-bromophenyl| urea 

N-f2-hydroxy 3-Phenylaminocarbonyl phcnyll-N'-^-bromo phenyl) urea was 
prepared from 2-amino-6-phenylaminocarbonylphenol (456mg. 2.00 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
25 chloride/ hexane( 1/20) and filtering. (8(>0mg.94<# ). l H NMR (CD,OD): ; H NMR (CDiODi: 
5 25 (d, IH), 7.94 (d. 1H). 7.75-7.57 (m. 4Hh 7.4K-7.30 (m. 3H). 7.21 u. IH). 7.02 (dd. 
lH) f 6.92 (l, IH). 

Example 94 

M) Pr eparation of N-12-hvdroxy-Vcvano-4-mcthylph cnvll-N'-12-hromonhcnvll urea 
a) Preparation of the 2-nitro 5-methyI 6-bromo phenoi 

A solution of t-buiyl aminc(6.XX mL. 4.79 g. 2 equiv.) in methylene chloride was 
treated with bromine ( 1 .67 mL. 5.2 g. 1 equiv. > at -20 °C. The flask was then cooled to -7X 
°C and the the 2-nitro 5-mcthyi 6-bromo phenol (5 g. 1 equiv.. in methylene chloride) was 

35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30 U C lor 
1 h, then to - 10 °C for 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5% aqueous acetic acid. The organic iayer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by flash 
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chromatographyfEihyl acetate/ hcxancs) to remove dibrominatcd species. The 2-nitro 4-bromo 
5-mcthyl phenol was then selectively crystallized out of methylene chloride. A final silica gel 
column(5%cthy] acetate/ hexancs) yielded desired isomer in 90% purity.f 1.05 g. I4<#). J H 
NMR (CDCI3): 8 7.95 (d, 1H, J = 10.0 Hz), 6,91 (d, IH. J = 10.0 Hz), 2.52 <.s, 3H). 
5 b) Preparation of 2-nitro-5-meihyl-6-eyanophenol 

2- Nitro-5-melhyI-6-bromophenol (100 mg, 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of iriethylaminc (0.175g, 1.73 mmol). The 
addition of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper (I) cyanide (155mg, 1.73mmol). The mixture was allowed to stir at 8()°C for 4 hours. 

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (2% MeOH/ 
CH 2 CI 2 ) gave the desired product (70 mg. 91 9<l *H NMR (CD3COCD?): 5 8.30 (d J H), 
7.15 (dJH), 2.61 (s f 3H). 

c) Preparation of 2-amino-5-methyl 6-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(70 mg, 0.39mmol) and tin (II) chloride (265 mg. 
15 LI 8mmol) in ethanol(20mL) was heated at 80°C under argon. After 2 hours, the starting 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on silica gel (4#MeOH/ 
20 CH : C1 2 ) gave the desired product(175 mg, 86 *H NMR (CD^OD): 8 6.87 <d, IH), 6.75 

(d.lH). 6.32 (s. 3H). 

d) Preparation of N-[2-hydroxy 3-cyano 4-methyl phcnyI|-N'-f2-bromophenyll urea 

N-[2-hydroxy 3-cyano 4-mcthyl phenyl |-N-[2-bromophcnyl| urea was prepared from 
2-amino-5-mcthyl-6-cyano phenol (50mg, 0.34 mmol) according to the procedure in General 
25 Method B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20) 
and filtering. (70mg. 60S). 'H NMR (CD,OD); 5 7.92 (d. IH). 7.68 (d. IH). 7.59 (d, IH). 
7.31 <L IH). 7.00 (1. IH). 6.62 (1. IH), 2.49 (s, (3H). 

Example V? 

30 Preparation of N-f2-hvdroxv 4-Carhoxvnhenvl phenyl l-N'-IZ-hromonhenv) I urea 
a)Preparation of 4-nitro-3-hydroxybcnzophenonc 

3- Hydroxybcnzophenonc (3.00g, 15. 1 mmol I was dissolved in methylene 
chIoridc(40mL) followed hy the addition of sodium nitrate (1. 42g. 16.7mmol). The addition 
of sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4°7rMeOH/ CH 2 CI 2 ) gave the desired producK 1. 10 g. 30 9? ). *H NMR 
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(CD3COCD0: 5 8.25 (d.lH). 7.86 (dJH). 7.71 (m. IH). 7.59 (d, IH). 7.48 (s, IH), 7.39 
(dd. IH). 

^Preparation of 4-amino-3-hydroxybenzophenone 

A mixture of 4-nitro-3-hydroxybenzophenone (900 mg, 3.7mmol) and tin (H) chloride 
5 (2.5 g, 1 1 . 1 mmol) in cthanol(50mL) was heated at 80°C under argon. After 2 hours, the 
starling material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
10 (4<7rMeOH/ CH 2 CI 2 ) gave the desired product(685 mg, 87 ?r). X H NMR (CD,OD): 8 7.65 (d. 
2H), 7.55 (d,IH), 7.49 (t, 2H), 7.26 (s, IH), 7.16 (dd, 1H), 6.68 (d, IH). 
c)Preparation of N-[4-Carboxyphenyl-2-hydroxyphenyl]-N'-[2-bromophenyI] urea 

N-[4-Carboxyphenyl-2-hydroxyphenyl]-N'-[2-bromophenylJ urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg, 1.5 mmol) according to the 
15 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (490mg, 79%). 'H NMR (CD ? OD): 8 8.40 (d, 1H), 

8.09 (d, 1H), 7.83 (d, 2H), 7.65-7.60 (m, 4H), 7.48 (s, 1H), 7.43 (d, 1H), 7.35 <d. (IH), 

7.10 (t.lH). 

20 Example % 

Preparation of N-f2-hvdroxv 3-carhoxyphenyl phcnvll-NM2-hromophenvll urea 

a) Prcparation of 3-nitro-2-hydroxybenzophenone 

2-Hydroxvbcnzophenonc (3.(K)g, 15. 1 mmol) was dissolved in methylene 
chloride(4()mL) followed by the addition of sodium nitrate (l.42g. 16.7mmolV The addition 

25 of sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and' filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH : CI : ) gave the desired producif 1 .60 g. 44 9< j. *H NMR 

30 (CD3COCDO: 8 8.30 (d.lH). 7,86 (m,3H), 7.71 <m. IH). 7.78 (d. IH). 7.56 (dd 2H). 7.24 

(i. iH). 

b) Prcparation of 3-amino-2-hydroxybcnzophenonc 

A mixture of 3-nuro-2-hydroxybenzophcnone (600 mg. 2.5mmol) and tin (II) chloride 
( 1.7 g, 7.5mmol) in cthanoi(50mL) was heated at 80°C under argon. Alter 2 hours, the 
35 starling material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
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Tillered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 CN) gave the desired product(490 mg, 92 <7< ). l H NMR (CD 3 OD): 5 7.65- 
7.40 (m, 5H), 6.98 (d,lH), 6.86 (d, IH), 6,67 (t, IH). 

c)Preparation of N-[2-hydroxy 3-carhoxyphcnyl phenyl]-N'-[2-bromophenyl] urea 
5 N-|2-hydroxy 3-carboxyphenyl phcnylJ-N'-[2-bromophenyIl urea was prepared from 

3-amino-2-hydroxybcnzophenonc (250mg, 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc(l/20) 
and filtering. (200mg, 78*). l H NMR (CD,OD): 8 8.35 <d, IH). 7.96 (d, IH). 7.72 (d. 
2H), 7.65-7.50 (m, 4H), 7.35 (d. 1H). 7.30 (d, IH), 7.01 (dd. (IH). 6.92 (t. IH). 

10 

Example 97 

Preparation of N-f2-hvdroxv 3-henzvloxv phenvll-N'-re-hromophenvIl urea 

a) Preparation of 2-nitro-6-benzyioxy phenol 

2-Benzyloxyphenol (5.00g, 25.0mmol) was dissolved in methylene chloride(40mL) 

15 followed by the addition of sodium nitrate (2.30g, 27.5mmol). The addition of sulfuric acid 
(3 ImU 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 

20 CH 2 C] 2 ) gave the desired product(2.6 g, 43 %). l H NMR (CD3COCD*): 8 7.70 (d. I H). 
7.50-7.28 (m. 5H), 7.14 <d, IH), 6.92 (t, IH), 5.21 (s, 2H). 
h)Preparation of 2-amino-6-bcnzyloxy phenol 

A mixture of 2-nuro-6-bcnzyloxy phenol (1.00 g, 4. lOmmol) and tin (II) chloride 
(2.75 g. 12.2 mmol) in eihanolf 150mL) was heated at 80°C under argon. After 2 hours, the 

25 starting material had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition ol solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSOj and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product(l.35 g. 88 c 7< ). *H NMR (CDiOD): 87.46 (d. 

30 2H). 7.40-7.35 (m. 5H). 6.55 (d. 1H), 6.40(d, IH). 5. 10 (s. 2H). 

b) Preparation ol N-[2-hydroxy3-bcnzyloxy phenyI|-N'-|2-hromophenyij urea 

N-[3-bcn/.yIoxy-2-hydroxyphcnyIl-N , -f2-bromophcnyl| urea was prepared from 2- 
nitro-6-bcnzyloxy phenol (430mg. 2.(K) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
35 filtering. (630mg. 76<# ). *H NMR (CDiOD): 5 7.93 (d. IH). 7.58 (d. IH). 7.54-7.42 (m. 
3H). 7.40-7.25 (m, 4H). 7.(K) (1. IH). 6.69 (d. 2H). 5.16 (s. 2H). 



Example 98 
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Preparation of N-3-f2-hvdroxv-5-indanonel-N , -f2-hromonhcnvl] urea 

a) Prcparation of 2-hydroxy-3-nitro-5-indanone 

2- Hydroxy-5-indanone(3.00g, 2().0mmol) was dissolved in methylene chloride(4()mL) 
followed by the addition of sodium nitrate (1.95g T 21.0mmol). The addition of sulfuric acid 

5 (25mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(1.5 g, 39 %). ! H NMR (CD-iCOCD-O: 8 7.70 (d.lHK 7.04 
10 (d, IH), 3.04 (d, 2H). 2.74 (d, 2H). 

b) PreparaLion of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-nitro-5-indanone (1.50 g, 7.80mmol) and tin (II) chloride 
(5.25 g, 23.3 mmol) in ethanol( 150mL) was heated at 80°C under argon. Alter 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

15 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product( 1 .00 g, 79 *). 'H NMR (CD 3 OD): 5 6.85 
(dJHh 6.45 (d, 1H), 2.95 (d, 2H), 2.60 (d, 2H). 

20 ^Preparation N-3-[2-hydroxy-5-indanonel-N , -f2-bromophenyl) urea 

N-|2-Hydroxy-5-indanone|-N'-f2-bromophenyll urea was prepared from 3-annno-2- 
hydroxy-5-indanone (326mg, 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanef 1/20) and filtering. 
(6IOmg, 85% ). 'H NMR (CD.OD): 5 7.92 (d, IH). 7.65 (m. 2H). 7.45 (I. IH). 7.09 (I. 

25 IH). 7.00 (d. IH), 2.90 (d. 2H). 2.66 (d, 2H). 

Example 99 

Preparation of fE)-N-l4W2-fMcthoxvcarbonvn cthenvn -2-hvdroxvnhenvll-N'-l2- 
hmmonhenvllurea 

30 

uirreparatior. of 4 r.i'j-o-3-hydroxyHnnamic acid 

3- Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
chloridc(4()mL) followed by the addition of sodium nitrate (1.70 g. 26.1 mmol). The addition 
of sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired productf 1 .0 g, 26 ). l H NMR (CDiCOCDO: 

5 8.07 (d. IH), 7.69 (d, IH), 7.51 (s, IH), 7.46 (d, 2H), 6.75 (dJH). 

b) Preparation of 4-nitro-3-hydroxymethylcinnamate 

4-Nitro-3-hydroxycinnamic acid was stirred in excess methanol with a catalytic amount 
5 of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%McOH/ CH 2 C1 2 ) gave the desired product* 1 .0 g, 94 7r). 'H NMR (CD^COCD,): 
8 8.17 (d, IH), 7.69 (d, IH), 7.52 (s, IH), 7.45 <d, 2HK 6.75 fd.lH). 3 80 is. 3H). 

c) Preparation of 4-amino-3-hydroxymethylcinnamate 

A mixture of 4-nitroO-hydroxymethylcinnamate ( 1.0 g, 4.50mmol) and tin (ID 
10 chloride (3.0 g. 13.4 mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, 
the starting material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOR before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
1 5 silica gel (4%MeOW CH 2 C\ 2 ) gave the desired product (650 mg, 75 # ). *H NMR (CDiOD): 
S7.50 (d,lH), 6.94 (s, IH), 6.89 (d, 1H), 6.68 (d, IH), 6.18 (d, 1H). 3.74 (s f 3H). 

d) Preparation (E)-N-[4-f2-(Methoxycarbonyl) ethenyl]-2-hydroxyphenyl]-N , -f2- 
bromophenyl] urea 

(E)-N-(4-|2-(Methoxycarbonyl) ethenyIJ-2-hydroxypheny| J-N'-f 2-bromophcnyl I urea 
20 was prepared from 4-amino-3-hydroxymethylcinnamate (250mg, 1 .3 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexanefl/20) and filtering. (300mg, 59*). l U NMR (CD,OD): 5 8.24 (d.lH). 8.05 
(d. IH), 7.69 (d. IH), 7.65 (d, 1H), 7.42 (l 1H). 7.21 (s. IH). 7.19 (d. IH). 7.10 (t, IH) 
6.45 (d,lH) 3.81 (s. 3H). 

25 

fc\mv\$ 1CH> 

Prenaration of (E)-N -f3-12-(Methoxvcarhonvn ethenvn-2-hvdroxvnhenvll-N , >f2- 
hromonhenvll urea N'-12-hromonhenvll urea 
a)Prcparation of 3-nitro-2-hydroxycinnamic acid 

M) 2-HvJrojfvcinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 

chloride(4()mL) followed by the addition of sodium nitrate (2.21 g. 26. 1 mmol). The addition 
of sulfuric acid (30 mU 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. Alter 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 

35 MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (47rMeOH/CH 3 CI : ) gave the desired product(2.() g. 52 'H NMR (CDiCOCDj: 

6 8.21 (d. IH). 8.16 (d. IH), 8.05 (d. IH), 7.19 (l, IH). 6.72 (d. IH) 
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b) Preparation of 3-nitro-2-hydroxymethylcinnamate 

3-mtro-2-hydroxycinnamic acid was siirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired product( 1 .0 g, 94 <7r ). *H NMR (CD ? COCDo: 
5 5 8.25 <d, IH), 7.X. 1 5 (d, IH), 8.06 (s, IH), 7.20 (i. 2H), 6.7fi (d.lH). 3.80 (s. 3H). 

c) Preparation of 3-arnino-2-hydroxymethylcinnamate 

A mixture of 3-nitro-2-hydroxymethylcinnamate (1.0 g, 4.5 mmol; and tin (II) chloride 
(3.0 g. 1 3.4 mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 
10 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product (700 mg, 81 %). *H NMR (CD.OD): 5 8.04 (d, 
IH). 6.93 (d, 1H),6.79 (d, IH), 6.71 (i, IH), 6.43 (d, IH), 3.72 (s. 3H). 

15 d)Preparation(E)-N-(3-[2-(Methoxycarbonyi)ethenyl]-2-hydroxyphenyl]-N , -(2-brom 
urea 

(E)-N-[3-[2-(Methoxycarbonyl) ethenyll-2-hydroxyphenyI]-N , -f2-bromophenyI| urea 
was prepared from 3-amino-2-hydroxymethylcinnamate (I(X) mg. 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane(l/20) and filtering. ( I50mg, 74% ).'H NMR (CD^OD); 8 8.10 (d, I H). 8.00 
(d. IH), 7.69 (d, IH), 7.65 (d, IH), 7.42 (t, IH), 7.38 (t, \Hl 7.32 (d. IH). 7.05 U. IH) 
6.55 (d.lH) 3.81 (s, 3H). 

Example 10 1 

25 Preparation of (E)-N-I3-f2-(Aminocarhonvn ethenvl1-2-hvdroxvp hcnvlNN'-l2-bromonhcnvH 

N'-f2-hrp>PPPhepYll wea 

a) Preparation of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid (2.00g, 12.3 mmol) was dissolved in dimethyl 
fomiamidc( lOmL) followed by the addition of bcnzotriazol- 1 -yloxy- 

30 tris<dimcthylamino)phosphonium hexalluorophosphate (5.4g. 12.3 mmol) and tricthylaminc ( 
i.7mL. i2.3iiimu!). Airier.;;! gar. was bubbled into iht* reaction mixture for 30 minutes The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered The 
solvent was evaporated and chromatography of the resulting solid on silica gel {49* MeOH/ 

35 CH 2 CN) gave the desired product(1.5 g, 75 

b) Preparation of 3-nitro-2-hydroxycinnamide 

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloridc(40mL) 
followed by the addition of sodium nitrate (430 mg, 5. 1 mmol ). The addition of sulfuric acid 
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(7 mL/ 3M) was ihcn made, followed by addition of a catalytic aniouni of sodium nitriic. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH 2 C1 2 ) gave the desired product(350 mg, 36 c 7r). ! H NMR (CD3COCD 3 ): 5 8.19 (d, IH), 
8.02 (d. IH). 7.88 (d. IH), 7.15 <l, IH), 6.K4 (d, 1H) 
c)Preparation of 3-amino-2-hydroxycinnamidc 

A mixture of 3-nitro-2-hydroxymcthylcinnamaie (350 mg. 1.7 mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in cthanol(50mL) was heated at 80°C under argon. After 2 hours. 
10 the starting material had disappeared and the solution was allowed to cool down and then 

poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
. MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
[ silica gel (4<7rMcOH/ CH 2 C1 2 ) gave the desired product(244 mg.80%). 
15 d)Preparation of (E)-N-[3-[2-(Aminocarbonyl) eihenyl]-2-hydroxyphenyl]-N'-[2- 
bromophenyl) urea 

(E)-N-(3-[2-(AminocarbonyI)cthcnyl|-2-hydroxyphenyl|-N'-I2-bromophenyl) urea 
was prepared from 3-amino-2-hydroxyeinnamidc (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexanc(l/2<» and filtering. (110 mg, 52%).*H NMR (CD,OD): 8 8.00 (d.IH), 7.90 
(d. IH). 7.63 (d. IH). 7.55 (d. IH). 7.35 <m. 2H), 7.05 (t, 1H). 6.95 (L IH), 6.70 (d.lH) 

Example K>2 

Preparation of (E)-N -14-r2-(Aminoearhonvh cthcnvll-2-hvdr(>xvphcnvll>N'W2-hromonhcnvll 

25 urea N , -f2-hromophenvll urea 

a)Prcparation of 3-hydroxyeinnamide 

3-Hvdroxycinnamie acid (2.00 g. 12.3 mmol) was dissolved in dimethyl fomiumidcf Hi 
mL) followed by the addition of bcn/otria/ol- l-yloxy-ins(dimethylamino)pht).sphonium 
hcxalluorophosphaic (5.4g. 12.3 mmol) and mclhylamine ( 1.7 mL. I2.3mmol). Ammonia 

3- ga. 1 : »vus huhb!< % 'l inm the reaction mixture lor 30 minutes. The mixture was allowed to stir lot 
24 hours, the reaction mixture was diluted wuh methylene chloride and extracted with waici 
the organic layer was dried over MgS0 4 and filtered. The solvent was evaporated and 
chromatography oi the resulting solid on silica gel (4<# McOH/ CH^CN) gave the desired 
produet(1.3 g. 65 l 7<). 

35 b)Preparation of 4-nitro-3-hydroxycinnamidc 

3-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloride(40 mL) 
followed by the addition oi sodium nitraic (430 mg. 5.1 mmol ). The addition of sulfuric acid 
(7 mL/ 3M ) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
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mixture was allowed to stir. Alter 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH 2 CI 2 ) gave the desired product(240 mg, 25 %). *H NMR (CDiCOCDO: 8 8.09 (d. lHh 
5 7.49 (d, IH). 7.26 (s, IH). 7.16 (d, 1H), 6.71 (d, 1H) 

c) Prcparation of 4-amino-2-hydroxyeinnamide 

A mixture of 4-nitro-3-hydroxymethylcinnamatc (300 mg, 1.40 mmol) and tin (II) 
chloride (9X0 mg, 4.30 mmol) in cthanol(50 mL) was healed at 80°C under argon. Alter 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
10 then poured into ice. The pH was made slightly basic (pH 7-8). by addition of solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/CH 2 Cl 2 ) gave the desired product (200 mg. 74 %). 

d) Prcparation(E)-N-[3-f2-(Aminocarbonyl) ethenyI]-2-hydroxyphenylj-N'-[2-bromophenyll 
1 5 urea 

(E)-N-(3-[2-(AminocarhonyI) ethenyI]-2-hydroxyphenyl)-N-[2-bn>mophenyl| urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg. 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane(l/20) and filtering. (I25mg, 54%). *H NMR (CD,OD): 5 8.05 (dJH). 7.92 
20 <d. IH). 7.60 (d, IH), 7.4 5 (d. IH), 7.35 (t, IH), 7.05 (m. 2H). 6.50 (dJH) . 



Example 103 

Preparation of N-12-hvdroxv 4-(nhenvl amino carhoxv) nhcnvll-N'-12-bromonhcnvll urea 
N-|2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N'-|2-bromophcnyI| urea was 
25 prepared I mm 5-(phcnyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane( 1/20) and filtering. ( 150 mg, 709f ). *H NMR (CD.OD): 8 8.25 (d. IH). 
8.00 (di IH). 7.75 (d, 2H). 7.64 (d. IH), 7.50 <d. 2H), 7.41 <m. 3H). 7.16 tt. IH). 7.05 <t. 
IH). 

30 



Pwpamiinn of N-l4>a minocarbonvl-2-hvdroxvnhenvll-N , -l2-hromonhcnvll urea 

S-|4-Aminocarbonyl -2-hydroxyphcnyl|-NM2-bromophcnyl| urea was prepared Irom 
5-ammocarbonyl-2-amino phenol (304 mg, 0.50 mmol) according to the procedure in General 
35 Method B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20) 
and filtering. (440 mg. 627/ ). 'H NMR (CD^OD): 6 8.09 (d. IH). 7.91 (d. IH).7.60(d. 
IH). 7.45 im. 3H). 7.00 (d. IH). 
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Example 105 

Preparation of N-(2-Hvdroxv-3.5.6-trinuoronh envI)-N , -(2-hromonhcnv}>urca 

N-(2-Hydroxy-3»5,6-trinuorophenyl)-N , -(2-br()mophenyl)urca was prepared from 
3.5.6-irifluoro-2-hydroxyaniline (83 mg, 0.51 mmoi) and 2-(bromophcnyl)isocyanatc (100 
5 mg, 0.53 mmol) according to the procedure in General Method B. The product was purified 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)". 



Example \Qf> 

Preparation of N-(2-Hvdroxv-3-nuoro-4-trinuommethvlphenvlVN , -r2-hromophenvnurea 
10 N-(2-Hydroxy-3-nuoro-4-trinuoromethylphenyI)-N , -(2-bromophenyl)urea was 

prepared from 4-trinuoromethyl-3-fluoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanate (243 mg, 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexanerethyl acetate) gave the tide compound (20 mg, 49r). EI-MS m/z 391 (M-H) . 

15 

Example 107 

Preparation of N-(2-Hvdroxv-3-iodophenvn-N'-f2-hromophenvnurea 

N-(2-Hydroxy-3-iodophenyl)-N , -(2-bromophenyl)urea was prepared from 3-iodo-2- 
hydroxyaniline (200 mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg, 0.85 mmol) 
20 according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane:cther) gave the title compound 
t40 mg. 1 19?). l H NMR (DMSO): 8 9.45 (s, !H). 9.15 (s. IH). 8.8 <s. 1H). 7.95 (d. 1H). 
7.8 <d. 1H).7.65 (d. IH), 7.4 <d, IH), 7.3 (t, IH). 7.0 (u 1H). 6.65(1. IH). 

25 EXOTPIC.IP* 

Preparation ot N^[2-lll2-(trinuoromethvl)phen vllsulfonvllaminolphenvll-N , -(2- 
hromophenvDurea 

a) Prcparation of |2-|2-(tril1ut)romcthyl)phcnyl|(suIfonamido)aniline) 

The title compound was prepared according lo General Method C using 2- 
30 UrifluoromcthyObcnzcnesuIfonyl chloride ( I cquiv. j. The product was purified by 

chromatography on silica gel (methylene chloridc:mcihanoi) ( i .04 g. 33 : * /. EI-MS uui 317 
fM+H) # . 

b) Prcparation ol N-|2-[||2-(trilluoromethyl)phcny 
hromophcnylhjrea 

35 The title compound was prepared using|2-|2(trinuoromethyl)phcnylj 

(sulfonamido)aniline (1.04 g. 3.2.mmol) and 2-fbromophenyl)isocyanaic (652 mg. 3.2 mmol) 
according to General Method B. The solvent was evaporated to give the desired urea ( 1 .03 g. 
6I<2). EI-MS m/z 5 14 (M+H)\ 
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Examnlc 109 

Preparation of N-f2-Bromophenvn-N'42-dimethvla mino5;ulfonvlamin()lphgnvl |urn;i 

a) Preparation of [2-| 1 J-(dimcthylamino)|suIfonamidoaniline| 

The title compound was prepared according to General Method C using 
dimcthylsulfamoyl chloride ( I equiv.). The product was purified by chromatography on silica 
gel (methylene chloride:methanol). ES-MS m/z 216 (M+H)\ 

b) Preparation of N.(2-Bromophenyl)-N , -[2-(dimethylaminosuIfonylamino|phcnyl|urca 

The title compound was prepared from [2-[ 1 , 1 -(dimethlyaminoKulfonamido- 
aniline (137 mg. 0.6 mmol) and 2-(bromophenyl)isocyanate (126 mg, 0.6 mmol) according to 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetate:hexane) gave the desired urea. EI-MS m/z 413 (M+Hf 

Example HQ 

Preparation of N-f2-(Phenethvlsulfonvlamino) nhenvl1- N'.(2-hromophcnvl>urea 

[2-(Phenethylsulfonamido) aniline] (example 60, 300mg, 1.09 mmol) was placed in a 
Parr shaker bottle containing palladium ( 1 80 mg) under an argon stream. Methanol ( 1 50 mL) 
was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(26V mg. 90%). El-MS m/z 277 (M+Hf. 

b)Prcparation of N-|2-(Phenethylsulfonylamino)phenyl]-N , -(2-bromophcnyI)urca 

The title compound was prepared from |2-(phcncthylsulfonamido) aniline! (269 my. 
0.97 mmol) and 2-(bromophcnyl)isocyanatc ( 193 mg. 0.97 mmol) according to General 
Method B. The desired urea was precipitated out of toluenc/hcxane (3S4 mg. 7X'# ). EI-MS 
m/z 472 (M-HV. 

Example 1 1 1 

Preparation of N-12-l(2-acetamido-4'methvlthiazol-5-vnsulfonvlaminolphenvll7N'-(2- 
hromophenvDurea 

a) Preparation of |2-[(2-accumido-4-mcthyl->-thia/a)ie)suitonamidojaniiinL | 

The title compound was prepared using 2-acctamido-4-mcihyl-5-ihia/olcsulfonyl 
chloride ( 1 equiv. j according to General Method C. A solid precipatatcd from ihe reaction 
mixture and was filtered to give the desired aniline ( 1 .68 g. 52% ). ES-MS m/z 327 (M+Hf 

b) Prcparation of N-|2-|(2-acctamido-4-meihylihiazol-5-yI)sullcmylamin 
bromophenyDurca 

The title compound was prepared from |2-|(2-acetamido-4-mcihyl-5- 
thiazole)sullonamido]aniline] (1.68 g,5.i4 mmol) and 2-(bromophcnyl)isocyanate 
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(1.02 g, 5. 14 mmol) according to General Method B. The product was precipitated from ethvi 
acctatc/hcxanc (220 mg. EI-MS m/z 524 (M+H)\ 

Example 11? 

5 Preparation of N-l2-hvdroxv-4-cvanophenvll-N *14>nhcnv]phenvll urea N-[2-Hydroxy-4- 
cyanophenylJ-N'-[4-phenylphenyl] urea was prepared from 2-amino-5-eyanophcnol (60mg. 
0.45 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( 1 35 mg, 75% ). *H NMR 
(CD.OD): 5 8.33 (d, IH), 7.71-7.29 (m. 9H), 7.25 (d. IH). 7.12 (s. IH). 

10 

Example 113 

Preparatiop of N-f2-hydrwy-4-cyanophenYll-N'-f2.3-dichlPrpphPnYil urea 

. N-r[2-Hydroxy-4-cyanophenyI]-N'-(2,3 dichlorophenyll urea was prepared from 2- 

amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
1 5 The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. 
(125mg, 86%). *H NMR (CD ? OD): 6 8.27 (d, IH), 8.15 (m, IH). 7.39-7.20 (m. 2H), 7.16 
(d, IH), 7.06 (s. IH). 

Example 1)4 

20 Prenaraiion of N-f2-hydroxy-4-cyan»phenyH*N , *[2-meih<?xyphgpyll urea 

N-(2-Hydroxy-4-cyanophenyl)-N , -[2-methoxyphenyl] urea was prepared from 2* 
amino-5-cyanophcnol (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering 
(105mg, 83%). *H NMR (CD^OD): 8 8.26 <d. IH). 8.02 <d. IH). 7.14 <d. IH). 7.05 <v 
25 IH). 7.00-6.83 (m. 3H), 3.84 (s, 3H). 

Example 1 15 

Preparation of N-12-hydrpxy-4-cvanophcnyH-N'-13-mcihoxyphcnyH urea 

N-|2-Hydroxy-4-cyanophcnyl|-N -|3-mcihoxyphcnylI urea was prepared from 2- 
30 aminn-5-cyanophenoI (60m£, 0.45 mmol > according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxancf 1/20* and filtering 
f 102mg. 80V; ). *H NMR (CDiOD); 5 8.25 (d. IH). 7.25-7 OS <m. 3H). 7.04 <s. IH). M)n 
U. IH). 6.58 (d. IH). 



35 Example 1 16 

Preparation of N-[2-hvdroxv-5-fiuoronhenvll-N , -f2-hromonhenvll urea 
a)Preparation of 2-amino-4-fluorophcnol 
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A mixture of 4-fluoro-2-nitrophcnol( Ig. 4.64mmol) and tin (II) chloride (5.4 g, 
24.2mmol) in cihanol(5()mL) was healed at 80°C under argon. Alter 2 hours, the starting 
material had disappeared and the solution was allowed lo cool down and then poured into ice. 
The pH is made slightly basic (pH7-8). by addition of solid NaOH, before being extracted with 
5 ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired produci(622 mg. 85 <7< ). *H NMR (CD,OD): 8 6.51 (dd. IH). 6.32 
(dd, IH), 6.17 (ddd, 1H). 

b)Preparation of N-|2-hydroxy-5-lluorophenyl|-N-[2-bromopheny]l urea 
10 N-f2-Hydroxy-5-nuorophcnyl|-N , -f2-bromophenyll urea was prepared from 2-amino- 

6-fluoro phenol (254mg, 2.(X) mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(520mg,80%). l H NMR (CD,OD): 8 7.88 (d, IH), 7.79 (dd, IH), 7.57 (d, IH), 7.31 u, 
IH). 7.00 (t. IH), 6.76 (dd, IH), 6.57 (ddd,lH). 

15 

Example 117 

Preparation of N-^-hvdroxv^-trinuoromcthvlnhenvll-N'-f 2-hromonhenvll urea 

a) Prcparation of 2-amino-4- trilluoromeihylphenol 

A mixture of 4-trifluoromcthyl-2-nitrophcnol( 1 .0 g, 4.8mmol) and tin (II) chloride (5.4 
20 g, 24.2 mmol) in ethanoK 1 5(>mL) was heated at 80°C under argon. After 2 hours, the starting 

material had disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

The solvent was evaporated and chromatography ol the resulting solid on silica gel (4 £ * MeOH/ 
25 CH 2 C1 2 ) gave ihe desired producl(7()X mg. 83 c 7< ). *H NMR (CD.OD): 8 6.87 (s, IH). 6.XO 

(d. IH). 6.69 (d, IH). 

b) Prcparation of N^I^-hydroxy-S^rinuorcmicihylphcnylj-N'-p-bromophcnyll urea 

N-|2-hydroxy-5-irifiu(>r()methylphcnyI|-N'-|2-br()mophcnyll urea was prepared from 
2-amino-4-triiluoromcthylphenol (354mg. 2.00 mmol) according to the procedure in General 
30 Method B. The product was purified by precipitation from methylene chloride/ 

hcxanci iequiv./2wc M uiv.) and !l!ierin» <49'>m< ! . 659 ). l H NMR (CD.OD): 8 X.40 (s. IH). 
7.94 (d. IH). 7.60 (d. IH). 7.35 (I. IH). 7 IK id. IH). 7.03 (I. IH). 6.95 (d. IHs. 

Example 1 IS 

35 Preparation ol N-l2-hvdroxvphcnvl UN , -l2-hromonhenvll urea 

N-|2-hydroxyphcnyl|-N'-|2-bromo phenyl} urea was prepared from 2- amino-phenol 
( 141 me. 1.30 mmol) according to the procedure in General Method B. The product was 
purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. (3<X)mg.75# ). 
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*H NMR (CDVOD): 5 8.05 fd. IH). 7.49 (d, IH). 7.25 il, 2H), 6.96 <t. IH). 6.90 u. 2H). 
6.6S \U IH) 

Example 1 \9 

5 Preparation of N-ltrans-3-stvrl 2-hvdroxv phenvll- N'-^-hromophcnvll urea 
a)Prcparaiion of irans-6-siyrl-2-nitrophenol 

Trans-2-styrlphcnol (500 mg, 2.55 mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (240 mg, 2.81 mmol). The addition of sulfuric acid 
(3 mL of 3M ) was then made, followed by addition of a catalytic amount of sodium nitrite. 

10 The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with 

methylene chloride and extracted with water. The organic layer was dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/CH 2 CI 2 ) gave the desired product (200 mg, 36 %). *H NMR (CD3COCD?): 5 
8.05 (d. IH). 7.90 (d. 2H).7.65-7.20 (m,7H),7.00 (UH). 

1 5 b)Prcparation of trans-6-styrl-2-aminophenol 

A mixture of trans-6-styrl-2-nitrophenol (200 mg, 0.83 mmol) and tin (H) chloride 
(560 mg. 2.60 mmol) in cthanoJ(50mL) was heated at 80°C under argon. Alter 2 hours, the 
starling material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH is made slightly basic (pH7-8), by addition of solid NaOH* before being 

20 extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
U9< McOH/ CH;CI : ) gave the desired product (50 mg. 29 9? ). *H NMR (CDiOD): 5 7.5 1 (m. 
3Hi. 7.29 <m. 3H).7.I I (u IH), 7.00 <m. 2H), 6.69 (m. 2H). 
c Preparation of N-ltrans^^-styrlO-hydroxyphcnyll-N'-P-bromophcnyll urea 

25 N-|trans-3-styrl-2-hydroxyphenyl]-N , -f2-bromophenyl| urea was prepared from trans- 

6-styrI-2-aminophcnoI (35mg. 0. 17 mmol) according to the procedure in General Method B. 
The produci was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. 
(36ml:. 53'a I *H NMR (CD,OD): 57.97 (d, IH). 7.62-7.48 <m, 4H). 7.45-7.26 mi. 5H), 
7.25 (L IH). 7.15 (tl. IH). 7.01 (t. IH). 6.88 (t 2H). 

30 

Example 120 

Preparation of N-^-hvdroxv^^^-dichlnrophcnvll-N'-^-mcthoxvphcnvll urea 

N-^-hydrow^^^-dichlorophenyll-N'-^-mcthoxyphcnylJ urea was prepared from 2- 
amino-5.6-dichlornphenol (XOmg. 0.50 mmol. example X2b) according to the procedure in 
35 General Method B. The produci was purified by precipitation from methylene chloride/ 

hexane(l/20) and filtering. (125mg.77 6 ^ ). l H NMR (CD,OD): 8 8.02 <d. IH). 7.79 (d. IH). 
7.05-6.K6 tm. 4H». 3.92 is. 3H). 
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Prcparaiion of N-[2>hvdroxv-3.4-dich)oronhenvl1-N , -[4-mei hoxvphcnvH urea 

N-[2-hydroxy-3,4-diehIorophenyl]-N'-|4-methoxyphenyl| urea was prepared from 2- 
5 amino-5 f 6-dichlorophcnol (80mg, 0.50 mmol, example 82b) according lo ihc procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lcquiv./20equiv.) and filtering. (I20mg, 74%). *H NMR (CDiOD): 5 7.89 (d. IHh 
7.35 (d. 2H), 6.99 (d, 1H), 6.90 (dd, 2H). 3.80 (s, 3H). 

10 Example 122 

Preparation of N-[2-hvdroxv-34-dichlorophenvll-N , 43-trifluoromethvlDhenvn urea 

N-[2-hydroxy-3 ( 4-dichlorophenyl]-N'-(3-trifluoromethylphenyll urea was prepared 

from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane(lequiv./20equiv.) and filtering. (I30mg, 71%). l H NMR (CD*OD): S 7.96 

(d. 2H). 7.60 (d, IH), 7.48 (t, IH), 7.30 <d, 1H). 7.00 (d, IH). 

Example 123 

Preparation of N-f^hYdrPXY^^dichlorophgnYll-N'-IZ-phenYlphcnYll urea 

20 N-[2-hydroxy-3,4-dichlorophenyl)-N , -[2-phenylphenyl] urea was prepared from 2- 

armno-5.6-dichlorophcnol (8()mg. 0.50 mmol, example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxancf lequiv./20equiv.) and filtering. (1 lOmg, 59%). *H NMR (CD.OD): 8 7.77 (d. IH). 
7.73 (d, IH), 7.53-7.14 <m. 8H). 6.95 (d. IH). 

Example \l* 

Preparation of N-[2-hvdroxv-3.4-dichlorophcnvll-N , -[2.3-dichlorophenvll urea 

N-P-Hydroxy-S^-dichlorophcnyll-N'-p.S-dichlorophenyll urea was prepared from 
2-anuno-5.6-dichlorophcnol (8()mg. 0.50 mmol, example 82b) according to the procedure in 
30 General Method B. The product was purified by precipitation from methylene chloride/ 

hcxane(lcquiv720cqui\\) and filtering. (I3umg. 7i%). ! H NMR (CDiODi: S Jt.!?f (dd. !H» 

7.91 id. IH). 7.25 (m. 2H), 7.00 <d. IH) 

Examnlc 125 

35 Preparation of N-l2-hvdroxv-4-isopropvlnhenvlNN , -l3-trifluoromcihvln hcnvll urea 
a)Preparation of 2-nitro-5-isopropylphenol 

3-isopropylphenol (3.00g. 22 mmol) was dissolved in methylene chloride(40ml) 
followed by the addition of sodium nitrate (2.06*:. 24mmol). The addition of sulfuric acid 
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(25mL/ 3M) is then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixuire was allowed to stir. After 24 h, the reaction mixture is diluted with methylene chloride 
and extracted with water. The organic layer is dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (^ MeOH/CFNCN) gave 
5 the desired product* 1 .09g, 27 %). *H NMR (CD3COCD-0: 5 7.95 (d.lH), 7.62 (cUH). 7.1 1 
<d, IH), 2.95 (m, 1H). 1.24 (d f 6H). 
b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-nitro-5-isopropylphenol(lg. 6.4 mmol) in mcthanol(5() mL) was 
added 10% Pd/C (100 mg). The mixture was Hushed with argon, then hydrogen was bubbled 

10 through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the celitc was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired product(775 mg, 93 * ). *H NMR (CDiOD): 8 6.71 - 
6.44 (m, 3H). 2.73 <m, IH), 1.20 (d, 6H). 

15 c) Preparation of N-(2-hydroxy-4-isopropylphenyl]-N , -13-trifluoromethylphenylj urea 

N-[2-hydroxy-4-isopropylphenyl]-N -[3- trifluoromethyl phenyl] urea was prepared 
from 2-amino-5-isopropylphenol (75mg, 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane( lequiv720equiv.) and filtering. (140m-g..83#). *H NMR (CD.OD): 87.91 (d.2H). 

20 7.62 (d, IH). 7.47 (t, IH), 7.39 (d, IH), 6.75 (s. IH), 6.72 (d, IH). 2.80 (m, IH). 1.21 (d. 
6H). 

Sample 12ft 

Preparation of N-l2-hvdroxv-3-nanhthvll-N , -(2.3-dichloronhcnvll urea 
25 N-|2-hydroxy-3-naphthyl)-N^|2.3-dichlorophenyl) urea was prepared from 3-ammn 

2-naphthoI ( I60mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( lequiv./20cquiw ) and 
filtering. (285mg.82#). *H NMR (CD^OD): 8 8.48 (s. IH). X. 10 (d. IH). 7.6X (d. IHi. 
7.57 (d. IH). 7.40-7.23 <m. 4H), 7.18 (d, IH). 

in 

Example 1J7 

Preparation ol NM?-i(2.3-Dichlorothicn-5^ 

a^Prcparation of |2-|f2.3-Dichlorothien-5-yl)|suItonylaminoaniIinc| 

The title compound was prepared according to General Mcihod C using 2.3* 
35 dichloroihiophcne-5-sullonyl chloride (( I cq). The product was purified by Hash 

chromatography on silica gel (ethyl acctatc/hcxanc 20/80-methyIcne chloridc:methanol 90/10? 
(1.25 g.39#). EI-MSm/z32l (M-H) 
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b)Preparaiion of N-|2-[(2,3-Dichlorothic^ 
bromophenyDurea 

The tille compound was prepared from (2-[(2J-dichlorothicn-5- 
yl)]suIfonylaminoaniline (1.25 g,39 mmol) and 2-(bromophcnyI)isoeyanatc (768 mg, 3.9 
5 mmol) according lo General Method B. The product was purified by Hash chromatography on 
silica gel (ethyl acctaie:hexane 30/70) {272 mg. 13 %) El-MS m/z 520 (M-H)' 

Preparation of N-f2-l(3. < i -Bistrinuoromethvlphenvnsulfonvlaminolnhcnvll-N , ^2- 
10 bromophenyDurea 

a) Preparation of |2-(3,5-Bis^il]uoromethylphenyl)sulfonylaminoanilme| 

The title compound was prepared according to General Method C using 3,5- 
(bistrifluoromethyl)phenylsulfonyl chloride ( 1 .28 g, 4.1 mmol) and o-phenylenediaminc (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloridermethanol 95/5) (61 1 mg, 39 %l EI-MS rn/z 383 (M-H) 

b) Preparation of N-[2-((3,5-Bistrinuoromethylphenyl)sulfonylamino)phenyl)-N -(2- 
bromophenyDurea 

The tide compound was prepared from [2-(3 t 5-bistrifluoromcthylphenyl) 
sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by flash chromatography on silica 
gel (ethyl acetate :hexanc 30/70) (10 mg. 1 %).EI-MS m/z 5W) (M-H) 

Example 129 

Preparation of h-[2Wf2-Benzvlteultbnti^ 
25 bromophenyDurea 

a)Preparation of |(4-Bcnzylsulfonylamino)-(3 -nitro)-bcnzotrilluonde| 

4-Amino-3-niiro-bcnzoiril1uoridc ( 1 .0 g, 4.K5 mmol i was mixed in DMF and the 

reaction mixture was cooled to 0"C. Sodium hydndc (175 mg. 7.2S mmol ) was added in the 

cold mixture and allowed to mix for icn minutes ( a deep red color was noted). 
30 Toluencsulfonyl chloride (925 mg. 4.X5 mmol) was added t reaction color changed to yellow i 

and the reaction was mixed for sixteen hours at room temperature. The rcacuun ^uer.che;! 

in NRjCl and extracted with ethyl acetaic:hexanc ( 1:1). The product was purified by flash 

chromatography on silica gel ( ethyl aeciatc:hcxanc 30/70) (X7K mg. 52 1 * ) EI-MS m// 359 (M- 

H)\ 

35 b)Preparation of | (4-Bcnzylsulfonylamino)-(3-amino)-bcnzotri fluoride | 

((4-Benzylsulfonylamino)-(3-njtro)-benzotrifluoride (230 mg. 0 M mmol) was mixed 
in methanol and poured into a Parr bottle. Palladium on carbon ( 1 5 mg) was added under an 
argon stream. The reaction mixture was placed on a Parr shaker ( 55 psi. H?) for several 
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hours. The reaction mixiurc was Tillered through Celitc to give the title compound. (2 10 m<' 

99%) EI- MS m/z* 329 (M-H)'. 

c)Preparaiion of N-f2-f(2-BcnzyI)suli'onylamino|-^ 

bromophcnyDurea 

The liUe compound was prepared from |(4-benzyl$ulfonyIamino)-(3-amino)- 
benzoirifluoride (2 10 mg, 0.64 mmol) and 2-bromophcnylisocyanate ( 126 mg. 0.64 mmol) 
according to the procedure in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate; hexane 30/70) (70 mg, 21% ) EI-MS m/z 526 (M- 
H) 

Example 13Q 

Preparation of NW2-f2-(3-Nitronhenvl)sulfonvlam^ 

a) Preparaiion of (2-((3-Nitrophenyl)sulfonylamino)anilinc) 

The title compound was prepared according to General Method C using 3- 
nitrobenzenesulfonyl chloride (I eq). The product was purified by flash chromatogrphy on 
silica gel (methylene chlortdermethanol 96/4).(L()7 g. 37 %) EI-MS m/z 294 (M+H)* 

b) Prcparation of N-[2-[(3-Nitrophcnyl)sulfonylamino)phenyl]-N , -(2-bromophenyl)urca 

The title compound was prepared from {2-(3-nitrophenyl)sulfonylaminoanilincj (590 
mg, 2.0 mmol) and 2-(bromophenyl)isocyanaie (398 mg. 2.0 mmol) according to the 
procedure in General Method B. The product was purified by flash chromatography on silica 
gel (ethyl aeeiaterhexanc 30/70) (4(X) mg. 40#). EI-MS m/z 489 (M-H) 

Sample l?l 

Preparation of N-[2-[2-(4-PhcnoxvDhenvl)sulfonvlam inolnhenvll-N r ^f2-hromonhenvl) urea 

a) Prcparation oi I2-((4-Phcnoxyphcnyl)suIfonyIamino)aniline| 

The title compound was prepared according to General Method C using 4- 
phcnoxyphcnylsulfonyl chloride (969 mg, 3.6 mmol) and o-phcnylcncdiaminc (300 mg. 2.77 
mmol). The reaction mixture was partitioned between water (2(H) ml) and lolucncrmethylcne 
ciuuiiuc ( ! :3 /. The organic phase c.?!!ccLcJ and the methylene chloride evaporated leaving the 
toluene. Hexane added and the product prccipaiated from solution. (317 mg. 34 9 f ) EI-MS 
m/z 341 (M+Hf 

b) Preparation of \-|2-((4-Phcnoxyphenyl)sulfonylanuno|^^^ 

The title compound was prepared from |2-(4-phcnoxyphenyl)suIfonyI 
aminoanihne (276 mg. 0.8 mmol) and 2-(bromophcnyl)isocyanatc (161 mg. 0.8 mmol) 
according to the proccdurcd in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acciatcrhexane 30/70) (240 mg. 55 c 7r) EI-MS m/z 536 (M- 
H)* 
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Example 13? 

Preparation of N-H2-H S)- 1()-Camnhorsulfonv]aminolnhcnvll-N , -f2-hmm onhenv])ure^ 

a) Preparation of 2-((lS)-10-CamphorsulfonyIamino)aniline 

5 The UUe compound was prepared according to General Method C using (lS)(+)-10- 

Camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phenylenediaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (200 ml) and toluene:methylcnc chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipitated from solution. (130 mg, 9%) EI-MS m/z 

10 323<M+Hf 

b) Prcparaiion of N-[|2-(lS)-10-CamphorsulfonylaminoJphenyll-N'-(2-bromophenyl)urea 

The title compound was prepared from (2-(lS)-10-camphorsulfonylamino]aniline (130 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg. 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
15 methylene chloriderhexane. (2(K) mg. 95 %). EI-MS m/z 518 (M-HV 

Example 133 

Preparation of N-H2-MR)- IO-Camnhorsulfonvlaminolnhenvll-N'-(2-hmmonhcnvl)urea 

a) Prcparalion of 2-((lR)-l()-Camphorsulfonylamino)aniline 

20 The title compound was prepared according to General Method C using ( I R)(-)- 10- 

camphorsullonyl chloride ( 1. 16 g. 4.6 mmol) and o-phcnylenediaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (2(K) mL) and tolucnc:mcthylcne 
chlnridci 1 :3). The organic phase was separated and the methylene chloride evaporated leaving 
the toluene. Hcxanc was added and the product precipitated from solution (563 mg, 38 C /S ). 

25 EI-MS m/z 323 (M+H)* 

b) Preparation of NMI2-(IR)-H)-Camphorsulfonylamino)phenyl|-N , -(2-hn)mophcnyl)urca 

The tide compound was prepared from | l-(lR)-IO-camphorsulfonylaminoaniline| (563 
mg. 1.75 mmol) and 2-(bromophenyDisocyanaic (346 mg. 1.75 mmol) according to the 
procedure in General. Method B. The product was purified by Hash chromatography on silica 
30 gel (ethyl acetaic:hcxane 30/70) (263 mg, 29 % ) EI-MS m/z 5 1 8 (M-H) 

Example ' ?4 
Preparation of N-12-12-(2-Nuro-(4-trintum^ 
brnmophenvhurca 

35 -^Preparation of |2-|(2-Niiri>iM44rilluoromcthyl)phcnyl|sullonylamiiH)|aniline 

The title compound was prepared according to General Method C using 2-nitro-4- 
ttrilluoromcihyDbcnzenesulfonyl chloride (1 eq). The product was purified by flash 
chromatography on silica gel t methylene chloridc:mcthanol 96/4) (S75 mg. 25 % ) EI-MS 
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m/z 362 (M+H) 4 

b). Preparation of N-|2-|2-(2-Nilro-(4-trinuoromelhyl)phcnyD 
bromophcnyDurca 

The title compound was prepared from (2-f(2-nitro)-(4-trifluoromcthyl) 
5 phenyl |sullonylamino|aniline (740 mg, 2. 1 mmol) and 2-(bromophcnyl)isocyanate (406 nig, 
2. 1 mmol) according to General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate rhcxane 30/70). The product was further purified by 
rccrystallization in ethyl aectaterhexane. (320 mg, 28 *) EI-MS m/z 557 (M-H) 

Example 13? 

10 Preparation of N-(2-hvdroxv-4-azidophenvl)-N'-f2-iodophenvl)urea 

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea 

To a solution of N-(2-hydroxy-4-nitrophenyl)-N'»(2-iodophenyl)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled to room temperature. The reaction mixture was 
15 basified to pH 8 with aq. NaHCO* then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 , filtered and concentrated under reduced pressure to give 
product ( 1 80 mg, 89%). EI-MS m/z 370 (M+HV 

b) Preparation of N-(2-hydroxy4-azidophenyl)-N'-(2-iodophenyl)urea 

The N-(2-hydroxy-4-aminophenyl)-N , -(2-iodophcnyl)urea(77 mg. 0.21 mmol) was 
20 added to HC1/H 2 0 (0.2 1 mL/0.42 mL), and cooled to 0°C. Sodium nitrate (14.5 mg, 0.2 1 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. Sodium azidc ( 14 mg, 0.2 1 mmol) was added to reaction mixture and it was warmed 
to room icmpcraturc. The reaction mixture was stirred at room temperature for 1 8 hours. Then 
n was extracted with thrcb times by ethyl acetate. The organic extracts were combined, dried 
25 over MgS0 4 . filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on silica gel fhcxanc : ethyl acetate: 5: 1 ) gave product (20 mg. 249( ). EI-MS m// 
396iM+H)V 

Examnlc 136 

3' 1 Preparation of N -( 2-hvdroxv-3-azidophcnvl)-N'-(2-hromophenvl)urea 
a) Preparation of N-(2-hydroxy-3-aminophcnyl)-N , -(2-bromophcnyl)urca 

To a solution of N-(2-hydroxy-3-niirophcnyi)-N , -(2-hromophcnyhurea (300 mg. u>'> 
mmol) in ethanol (20 mL). Tin chloride (958 my. 4.25 mmol) was added. The reaction mixiitiv 
was sorrcd at reflux Ini 16 hours then cooled to room temperature. The reaction mixture was 

35 basified to pH K with aq. NaHCCK then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 . filtered and concentrated under reduced pressure to give 
product (274 mg. 99*). EI-MS m/z 323 (M+H)\ 
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b) Preparation of N(2-hydroxy-3-azidophcnyl )- N'-(2-bromophcnyl )urca 

The N-(2-hydroxy-3-aminophcnyl)-N'-(2-bromopheny])urca(274 mg. 0.85 mmol) was 
added to HCI/H 2 0 (0.85 mL/1.7 mL), cooled to 0°C. Sodium nilratc (58.6 mg. 0.85 mmoi) 
was added lo the reaction mixture. The rcaclion mixture was stirred at 0°C for 30 minutes. 
5 Sodium azide (55 mg, 0.85 mmol) was added to reaction mixture and it was warmed to room 
temperature. The reaction mixture was stirred at room temperature Tor 18 hours then u was 
extracted with three times with ethyl acetate. The organic extracts were combined, dried over 
MgS0 4 , filtered and concentrated under reduced pressure and chromatography of the resulting 
solid on silica ge! (hexane : ethyl acetate: 5: 1 ) gave product (210 mg. 7 1 <7c). EI-MS m/z 349 
10 (M+H)\ 

Example 1?7 

Preparation of N-f2-hvdroxv-3'CvanoDhenvl1>N'-f2-methoxvnhenvll urea 

N-[2-hydroxy-3-cyanophenyll-N'-[2-methoxyphenyll urea was prepared from 2- 
1 5 amino-6-cyanophenol (1 34mg, 1 .00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxane(lequiv./20cquiv.) 
and filtering. (230 mg, 'H NMR (CD 3 OD): 6 8.06 (d, IH), 7.79 (d. IH), 7.49-7.35 
<m. 2H), 7.05-6,87 (m, 3H), 3.95 <s, 3H). 

20 Example 138 

Preparation of N-[2'hvdroxv-3-cvanonhenvlNN'-r3-trifluorome thvlphcnvll urea 

N-[2-hydroxy-3-cyanophenyl)-N -[3-mnuoromethylphcnyll urea was prepared from 
2-amino-6-cyanophcnol (134mg, 1.00 mmol. example 83a) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
25 hcxane(lequiv720equiv.) and filtering. (280mg. 87<7r). ! H NMR (CDiOD): 8 8. Ml id. IH). 
7.96 (s. IH). 7.54 (d. IH). 7.55-7.25 (m. 3H). 7.01 (t, IH). 

Example 139 

Preparation o f N-12-hvdroxv-3-cvanonhenvll-N , -l2-nhenvlnhcnvll urea 
30 N-[2-hydroxy-3-cyanophenyl)-N , -|2-phenylphenyl| urea was prepared from 2 -amino- 

6-evanophcnoI M34mg. 1.00 mmol. example 83a) according to ihc pimcuuic- in Gcncral 
Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(lequiv./20cquiv.) and filtering. (270mg, 82^). *H NMR (CD.OD): S 7 X1 id. ! Hi 
7.75 id. IH). 7.56-7.15 cm. 9H). 6.91 (i. IH). 

35 

Example 140 

Preparation of N T -l2-hvdroxvvVcvanophenvll-N'42.3-dichloronhenvll urea 
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N-|2-hydroxy-3-cyanophenyI|-N'-|2,3 dichlorophcnyll urea was prepared from 2- 
amino-6-cyanophcnol (I34mg, l.(X) mmol. example 83a) according hi ihe procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lcquiv720equiv.) and filtering. (300mg,93#). ! H NMR (CD*OD): 6 X. 1 1 (d. IHk 
5 8.0! (d, IH), 7.33-7.25 (m, 3H), 7.00 (u IH). 

Example 141 

Preparation of N-f2-hvdroxv-4-isonmpv1phenvll-N , ^2 ,3-dichloronhenvll urea N-|2- 
hydroxy-4-isopropylphenyl]-N , -f2,3-dich!orophcnyll urea was prepared from 2-amino-5- 
10 isopropylphenol (150 mg, 1.00 mmol, example 1 28a) according to the procedure in General 
Method B The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering (285mg, 84%). *H NMR (CD,OD): 8 8.05 (d. 2H), 
7.77 <s, IH), 7.26 <m, 2H) ( 6.88 (m. 2H). 2.82 <m. IH). 1.25 (d. 6H). 

15 Example 142 

Preparation of N42-hvdroxv-4-isonropvlphenvl^N , -f2-chlor o-5 trinuoromethvlphenvll urea 

N-[2-hydroxy-4-isopropylphenyl]-N , -|2-chloro-5-irinuoromcthylphenyl) urea was 
prepared from 2-amino-5-isopropyIphenol (150mg, 1.00 mmol, example 128a) according to 
the procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexane(lequiv./20equiv.) and filtering. (275mg, 82%). l H NMR (CDiOD): 6 8.50 
(s. IH). 7.70 (s. IH), 7.51 (d, IH). 7.22 (d. IH), 6.70 (m. 2H). 6.62 (dd. IH). 2.76 (m. 
(IH). 1.16 (d. 6H). 

Example 143 

25 Preparation of N-l2-hvdroxv-3-phcnvlphcnvll-N , -l2.3-dichKm)phenvl 1 urea 
a)Prcparation of 2-nitro-6-phcnylphcnol 

2-phenylphcnol (3.00g. I7.6mmol) was dissolved in methylene chloride(40ml i 
followed by the addition of sodium nitrate (1.65g. l l >.4mmoh The addition of sulfuric acid 
(25ml/ 3M) was then made, followed by addition oi a catalytic amount o! sodium nitrite The 

30 mixture was allowed to stir. After 24 hrs. the reaction mixture was diluted with methylene 
chloride and extracted with waiu. The organic layer \vu.<; dried t;ver MgSO^ and filmed. The 
solvent was evaporated and chromatography of the resulting solid on silica gel {4 ( >; MeOH/ 
CH 2 CI 2 ) gave the desired produet(900 mg. 24 #). *H NMR (CD3COCD;): 8 X. 19 <d. 1 1 Ik 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (l. IH). 7.22 it. IH) 

35 b)Prcparation of 2-amino-6-phcnylphcnol 

To a solution of 2-niiro-6-phenylphenol(9(X) mg. 4.2mmol) in methanol* 50ml) was 
added 10* Pd/C (KM) mg). The mixture was Hushed with arson, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
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pressure overnight. The mixiurc was filtered through cclitc and the cclite was washed with 
methanol, The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired product(700 mg. 90 </7 ). *H NMR (CDiOD): 8 7.55- 
7.27 (m. 5H), 6.77-6:61 (m, 3H) 
5 c)Prcparation of N-[2-hydroxy-3-phcnylphcnyl|-N'-(2,3-dichlorophenyl] urea 

N-[2-hydroxy-3-phenylphenyl|-N , -[2,3-dichlorophcnyl| urea was prepared from 2- 
amino-6-phenylphcnol (92.5mg, 0.50 mmol) according to the procedure in Genera) Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( lcquiv./20cquiv.) 
and filtering. (I50mg,81fl ). *H NMR (CDjOD): 5 8.06 (d. 1H).7.65 (d, IH). 7.54 fd, 

10 2H),7.40 (t. 2H), 7.32 (d, 1H) 7.22 <m, 2H), 7.04-6.88 

Preparation of N-[2-hydroxyO-phenylphenyl)-N'-[2.3-dichlorophcnyl| urea 
b)N-[2-hydroxy-3-phenylphenyl]-N -12,3-dichlorophenyll urea was prepared from 2- amino- 
6-phenylphenol (92.5mg t 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lequiv./20equiv.) and 

15 filtering. (150 mg, 81%). ! H NMR (CD,OD): 6 8.06 (d, IH),7.65 (d. IH). 7.54 (d, 
2H).7.40 (u 2H), 7.32 (d. 1H) 7.22 (m, 2H), 7.04-6.88 (m. 2H). 

Example 144 

Preparation of N-[2-hvdroxv-5-nitronhcnvlNN > -f2-mcthoxvphenvll urea 
20 N-(2-hydroxy-5-nurophcnyl|-N^2-meihoxyphcnylJ urea was prepared from 2-amino- 

4-nitrophenol (154 mg, 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lcquiv./20equiv.) and 
filtering. (270 mg. 893). l H NMR (CDiOD): 5 9 10 (s. 1 H). X. 10 (d. IH). 7.85 (d. IH). 
7.08-6.88 (m. 4H). 3.96 (s. 3H). 

25 

Example M5 

Preparation of N-f2-hydroxv-5-nitrophenvll-N , -f3-iriflunromcthylphcnyll urea 

N-I2-hydroxy-5-niirophcnyl|-N -|3-trinuoromeihylphenyl| urea was prepared l mm 2- 
amino-4-nitrophenol (154 mg. 1. 00 mmol) according to the procedure in General Method B. 
30 The product was purified by precipitation from methylene chloride/ hcxanc( lequiv./20equi\ . ) 
and fiiicring. (290 .Tig. 852 i. ; H NMR fCD-QH): S 9.12 ts. IH), 7.89 (d. IH). 7 68 <d. 
IH). 7.55 (m. 2H). 7.45 (d. IH). 7.00 <d. IH). 



Exafnple 146 

35 Preparation of N-[2-hvdroxv-5-mtrophgnvH-N'-l2-phenylphcnyH urea 

N-|2-hydroxy-5-nitrophcnyl)-N'-|2-phenylphcnyI| urea was prepared from 2-amino-4- 
nitrophenol (154 mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexanef lequiv \/20equi\\; and 



WO 96/25157 



PCIYUS96/02260 



-87- 

filtcring. (2X5 mg. Kl<* ). l H NMR (CDiOD): 8 8.09 (s. IH), 7.86 (d. IH). 7.5X-7.20 (m. 
9H). 6.95 (d. IH). 

Example 147 

Preparation of N-f2-hvdroxv-5-nitrophenvlNN'-f2.3-dich]nrophenvll urea 

N-|2-hydroxy-5-nitrophcnyl)-N^23-dichlorophenyI) urea was prepared from 2- 
amino-4-nitrophenol (154 mg, 1.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanef lequiv./20equiv.) 
and filtering. (290 mg, 85*). ! H NMR (CDiOD): 5 9.1 1 (s. IH), 8.17 (d. IH), 7.89 (d, 
1HK 7.34 (m. 2H). 6.95 (d. IH). 

Example 148 

Preparation of N-f2-hvdroxv-5-ethvlsulfonvlphenvlUN , >f2.3>dichlorophenvll urea 

N-f2-hydroxy-5-ethylsullonyIphenyl)-N , -[2.3-dichlorophenyll urea was prepared from 
2-amim>-4-(cthylsulfonyI)phenol (185 mg, 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lequiv./20cquiv.) and filtering. (310mg,84%). *H NMR (CD^OD): 8 8.65 (s, IH). 
8.18 (d. 1H), 7.45 (d, IH), 7.26 (m, 2H), 7.00 (d, IH), 3.33 (q, 2H). 1.24 (i. 3H). 

The following compounds of Formula (I) may he prepared in accordance with the examples 
and schemes as described above: 

Example 149 ; N-|2-(2-Amino-(4-tril1uoromethyl) phenyl) sulfonylaminoj phenyl]- N-(2- 

bromophenyDurca El-MS m/z 527 (M-H) . 
Example 150 : N-|2-(aminosulfonyl phenyl) 3-amino phenyl! N'-(2-bromo phenyl) urcaEl-MS 
m/z426fM+H)\ 

The following compounds of Formula (I) may be prepared in accordance with the 
examples and schemes as described above, or may also be purchased commercially from well 
recognized sources. For instance, from Aldrich Chemical Company: 
N-(2-Hydroxy-4Muuopmcr.yl)-N' phenylurca 

For instance, from the Alfred Badcr Collection of Aldrich Chemical: 

l-(2-Carhoxyphcnyl)-3-(3-lluorophcnyl)urca 

I'(2-Ciirboxyphenyl)-3-(3-chlorophcnyl)urea 

Available from Gallard Schlcstngcr Company and/or the Sigma Aldrich Library of Rare 
Compounds: 
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I-(2-Carboxyphenyl)-3-(4-chlorophenyl)urca 

1- (p-Anisyl)-3-(2-carboxyphcnyl)urea 
Available from Gallard Schlisingcr Company : 

2- (3.4-Dichlorophenylcarbonyldiimino)-5-triiluororncihylbcnzoic acid 
5 2-(4-ChlorophenylcarbonyIdiimino)-5-trifluoromcthylbenzoic acid 

N-PhenyI-N'-(2-carboxyphenyl)urea 

From Maybridge Chemical Company, Cambridge England: 
1 . 1 '-(4-Methyl-2-phenylene)bis[ 3-tolyl)]thiourea 
10 N-(5-Chloro-2-hydroxy-4-nitrophenyl)-N'-phenylurea 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above, or as indicated by their respective citations in Chemical 
Abstracts: 

1 5 1 -(m-Anisyl)-3-(2-carboxyphneyl)urea; 
I -(o-Anisyl)-3-(2-carboxyphenyl)urea ; 
l-(2-Carboxypheny!)-3-(3.4-dichIorophenyl)urea; 
l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyl)urea; 

20 METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaceutical^ acceptable salt 
thereof can be used in the manufacture of a medicament for the prophylactic or therapeutic 
treatment of any disease slate in a human, or other mammal, which is exacerbated or caused by 
excessive or unregulated IL-8 cytokine production by such mammal s cell, such as but not 
25 limited to monocytes and/or macrophages, or other chcmokines which bind to the IL-8 a or p 
receptor, also referred to as the type I or type II receptor. 

For purposes herein, the compounds of Formula (I), (la). (Ih). (Ic). (II) and (III) all 
have the same dosages, and dosage formulations as that of Formula (Ii arc used 
interchangeably. 

3< I Accordingly, the present invention provides a method of treating a chcmokine mediated 

disease, wherein ihe chcmokine is one which binds to an IL-8 a or p receptor and which 
method comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceutical!)' acceptable salt thereof. In particular, the chcmokines ars IL-S. GROa. 
GROfJ. GROyor NAP-2. 

The compounds of Formula (1) arc administered in an amount sufficient to inhibit 
cytokine function, in particular IL-8.GR0a. GROfi. GROy or NAP-2 . such that they are 
biologically regulated down to normal levels of physiological function, or in some case to 
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subnormal levels, so as to ameliorate the disease state. Abnormal levels oi" IL-8. GROa. 
GROp, GROy or NAP-2 for instance in the context of the present invention, constitute: (i) 
levels of free IL-8 greater than or equal to I picogram per mL; (ii) any cell associated IL-8. 
GROa, GROp, GROy or NAP-2 above normal physiological levels: or (iii)the presence of IL- 
5 8, GROa, GROp. GROy or NAP-2 above basal levels in cells or tissues in which IL-8, 
GROa, GROp. GROy or NAP-2respectivcly, is produced. 

There are many disease states in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases include 

10 psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary disease, adult 
respiratory distress syndrome, inflammatory bowel disease, Crohn's disease, ulcerative colitis, 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections, malaria, restinosis, angiogencsis or undesired 

1 5 hematopoietic stem cells release. 

These diseases are primarily characterized by massive neutrophil infiltration, T-ccIl 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa, GROP, 
GROy or NAP-2 production which is responsible for the chemoiaxis of neutrophils into the 

20 inflammatory site or the directional growth of endothelial cells. In contrast to other 

inflammatory cytokines (IL-1, TNF, and IL-6), IL-8. GROa. GROp. GROy or NAP-2 has 
the unique property of promoting neutrophil chemotaxis, enzyme release including but not 
limited to elastasc release as well as superoxide production and activation. The a-chemokines 
but particularly. GROa. GROP. GROy or NAP-2, working through the IL-8 type I or II 

25 receptor can promote the neovascularization of tumors by promoting the directional growth oi 
endothelial cells. Therefore, the inhibition of IL-8 induced chemotaxis or activation would lead 
to a direct reduction in ihc neutrophil infiltration. 

The compounds of Formula (I) are administered in an amount sufficient to inhibit IL-*. 

30 binding to the IL-8 alpha or beta rcccpiurs. fruni h;rid;ng to ther.e receptor such as evidenced 
by a reduction in neutrophil chemotaxis and activation. The discover)' that the compounds ni 
Formula (I) are inhibitors of IL-8 binding is based upon the effects of the compounds oi 
Formulas (1) in the in vitro receptor binding assays which are described herein. The 
compounds of Formula (I) have been shown to be dual inhibitors of both recombinant type I 

35 and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 
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As used herein, the term M IL-8 mediated disease or disease state" refers to any and all 
disease slates in which IL-8, GROa. GROp, GROy or NAP-2 plays a role, cither by 
production of IL-8, GROa. GROfJ. GROy or NAP-2 themselves, or hy IL-8. GROa, GROp, 
GROy or NAP-2 causing another monokine to be released, such as but not limited to IL- 1 . IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and whose 
production or action, is exacerbated or secreted in response to IL-K. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease state" refers to any 
10 and all disease states in which a chemokine which binds to an IL-8 a or P receptor plays a role, 
such as but not limited to IL-8, GRO-a, GRO-p, GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 , IL-6 or TNF. A disease state 
in which, for instance, IL-1 is a major component, and whose production or action, is 
15 exacerbated or secreted in response to IL-8, would therefore be considered a disease stated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide that affects the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 inflammatory or hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bono 

25 marrow stromal cells, epideral keratinocytes and B-lymphocytcs. Lymphokines are generally 
referred to as being produced by lymphocyte cells. Examples of cytokines include, hut arc noi 
limited to. Intcrlcukin-1 (IL-I). Interlcukin-6 (IL-6), Intcrleukin-8 (IL-8), Tumor Necrosis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-IJ). 

30 As used herein, the term "chemokine" refers to any secreted polypeptide that al Iccts the 

functions of cells and is a molecule which moduiaics inicruL-iions between ee!!.s in the immune, 
inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is 
primarily secreted through cell transmembranes and causes chemotaxis and activation o! 
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-cells. B- 

35 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but are not 
limited to. IL-8. GRO-a, GRO-P. GRO-y. NAP-2, IP- 10. MlP-la. MIP-p. PF4. and MCP 
1.2. and 3. 
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In order to use a compound of Formula (I) or a pharmaceutical!)' acceptable salt thcrcoj 
in therapy, it will normally be formulated into a pharmaceutical composition in accordance with 
standard pharmaceutical practice. This invention, therefore, also relates to a pharmaceutical 
composition comprising an effective, non-toxic amount of a compound of Formula (I) and a 
5 pharmaceutical^ acceptable carrier or diluent. 

Compounds of Formula (I), pharmaceutical ly acceptable salts thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any of 
the routes conventionally used for drug administration, for instance, orally, topically, 

10 parenterally or by inhalation. The compounds of Formula (I ) may be administered in 

conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceutical carriers according to conventional procedures. The compounds of Formula (I) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, granulating and 

15 compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceutical!)' acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The camcr(s) must be "acceptable" in the 
sense of being compatible with the other ingredients of the formulation and not deleterious to 

20 the recipient thereof. 

The pharmaceutical carrier employed may be. lor example, either a solid or liquid. 
Exemplary of solid carriers arc lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, 
magnesium stearate, stearic acid and the like. Exemplary of liquid earners are syrup, peanut 
25 oil. olive oil, water and the like. Similarly, the carrier or diluent may include time delay 

material well known to the an. such as glyceryl mono-stearaie or glyceryl distearatc alone or 
with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, n a solid earner i> 
50 used, the preparation can be tablctcd. placed in a hard gelatin capsule in powder or pellet form 
or in the form of a troche or lozenge. The amount ol solid carrier will vary widely bin 
preferably will be from about 25mg. to ahout Ig. When a liquid earner is used, the preparation 
will be in the form of a syrup, emulsion, soft gelatin capsule, sterile iniectahle liquid such as an 
ampule or nonaqueous liquid suspension. 

35 

Compounds of Formula (I) may be administered topically, that is by non-systemic 
administration. This includes the application of a compound of Formula (I) externally to the 
epidermis or the buccal cavity and the instillation ol such a compound into the car. eye and 
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nose, such thai the compound docs noi significantly enter the blood stream. In contrast, 
systemic administration refers to oral, intravenous, intraperitoneal and intramuscular 
administration. 

5 Formulations suitable lor topical administration include liquid or semi-liquid 

preparations suitable Tor penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye, car or nose. The active ingredient may comprise, tor topical administration, from 0.00 1 Sf 
to 10% w/w, for instance from \ v /< to 29c by weight of the Formulation. It may however 
10 comprise as much as \IV% w/w but preferably will comprise less than 59r w/w, more 
preferably from 0. 1 9< to I c 7r w/w of the Formulation. 

Lotions according to the present invention include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
1 5 bactericide and may be prepared by methods similar to those for the preparation of drops. 
Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. 

20 Creams, ointments or pastes according to the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with the aid ol suitable machinery, with a greasy or non-greasy 
base The base may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol. 

25 beeswax, a metallic soap: a mucilage: an oil ol natural origin such as almond, corn, arachis. 
castor or olive oil: wool fat or its derivatives or a fatty acid such as stene or oleic acid together 
with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate any 
suitable surface active agent such as an anionic, canonic or non-ionic surfactant such as a 
sorbuan ester or a polyoxyethylenc derivative thereof. Suspending agents such as natural 

30 gums, cellulose derivatives or inorganic materials such as silicaceous silicas, and other 
ingredients sudi as !«r,;;!;r.. m;:y be inrluiicd. 

Drops according to the present invention may comprise sterile aqueous or oily solutions 
or suspensions and may be prepared by dissolving the active ingredient in a suitable aqueous 
35 solution of a bactericidal and/or fungicidal agent and/or any other suitable preservative, and 
preferably including a surface active agent. The resulting solution may then be clarified by 
filtration, transferred to a suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9K-I00°C. for half an hour. Alternatively, the solution may be sterilized by 
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filiration and transferred to the coniaincr by an aseptic technique. Examples of bactericidal and 
fungicidal agents suitable for inclusion in the drops are phcnylmcrcuric nitrate or acetate 
(0.002%), benzalkonium chloride (0.01%) and chlorhexidinc acetate (0.01%). Suitable 
solvents for the preparation of an oily solution include glycerol, diluted alcohol and propylene 
5 glycol. 

Compounds of formula (I) may be administered parenierally. that is by intravenous, 
intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
10 generally preferred. Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by intranasal and oral inhalation administration. Appropriate dosage forms for such 
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

15 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.00 1 to about 80 mg/kg of total body 
weight The daily topical dosage regimen will preferably be from 0. 1 mg to 150 mg, 

20 administered one to lour, preferably two or three times daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about I mg/kg per day. It will also be 
recognized by one of skill in the art that the optimal quantity and spacing of individual dosages 
of a compound of Formula (I) or a pharmaceutical^ acceptable salt thereof will be determined 
by the nature and exicnt of the condition being treated, the form, route and site of 

25 administration, and the particular patient being treated, and that such optimums can be 

determined by conventional techniques. It will also be appreciated by one of skill in the art thai 
the optimal course of treatment, i.e., the number of doses of a compound of Formula (I ) or a 
pharmaceutical!)' acceptable salt thereof given per day for a defined number of days, can he 
ascertained by those skilled in the art using conventional course of treatment determination 

30 tests. 

The invention will now be described by reference to the following biological examples 
which arc merely illustrative and are not to be construed a* a limitation of the scope of the 
present invention 



3S 



BIQloqiC AL EXAMPLES 

The IL-S. and Gro-a chemokinc inhibition-' effects of compounds of the present 

invention were determined bv the following in vitro assav: 
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Receptor Binding Assays: 

[ 125j j (human recombinant) was obtained from Amcrsham Corp.. Arlington 
Heights, IL, with specific activity 2(XX) Ci/mmol. Gro-a was obtained from NEN- New 
England Nuclear. All other chemicals were of analytical grade. High levels of recombinant 
5 human IL-8 type a and p receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, et al. % Science, 1991, 253, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol CHaour. et 
ai, J Biol Chem., 249 pp 2195-2205 (1974)). Except that the homogenizaiion buffer was 
changed to K)mM Tris-HCL t ImM MgS()4, 0.5mM EDTA (ethylene-diaminetetra-acetic acid). 

10 ImMPMSF (a-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin, pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. All assays were performed in a 96-well micro plate format. Each reaction mixture 
contained l25 I IL-8 (0.25 nM) or 125 I Gro-a and 0.5 ug/mL of lL-8Raor 1.0ng/mL of IL- 
8RP membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HC1 buffers, pH 8.0. containing 

15 1.2 mM.MgS04, 0. 1 mM EDTA, 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concentration of between 0.01 nM and 100 uM. The assay was initiated by addition of 

125!. 

IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with 1 % polyethyleniminc/0.5% BS A and washed 
20 3 times with 25 mM NaCK 10 mM TrisHCl, 1 mM MgS04, 0.5 mM EDTA, 0.03 * CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplate liquid scintillation counter. The 
recombinant IL-8 Ra, or Type 1, receptor is also referred to herein as the non-permissive 
receptor and the recombinant IL-8 Rfi, or Type II, receptor is referred to as the permissive 
receptor. 

25 

All of the exemplified compounds of Formulas (I) to (HI) noted herein in the Synthetic 
Chemistry Section, of Examples 1 to 150 plus the additional purchased compounds 
demonstrated an IC50 from about 45 to about <1 ^tg/mL in the permissive models for IL-K 
receptor inhibition. All of these compounds were also found to be inhibitors ol Gro-j binding 
30 at about the same level. The compound l-(2-Carboxyphenyl)-3-l4-chloro-2- 
methylphcnyDurca was found to be active at aboui 75 pg/VnL. 

The following compounds, generally tested at levels of up to 45 py/mL were found t»» 
not demonstrate levels of IL-8 receptor antagonism within the criteria set forth above at the 
35 dosage levels tested. These compounds arc: 

l-(4-Chloro-alpha.alpha,alpha-trifiuoro-3-ti)lyl)-3-(2-(4-chlorophcnynthio|-5- 

chlorophenyl urea 
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l-(6-Chloro-alpha l alpha^Jpha-trifluoro-3-tolyl)-3-[2-(4-chIorophenoxy)-5- 

chlorophenyl)urea 
l-(2-MercaptophenyI)-3-phenyl-2-thiourea 
l-(2-Hydroxyphenyl)-3-phenyI-2-thiourea 
5 33^Carbonothioyldiimino)bis[4-hydroxybenzoic acid] 
m.m'-C 1 ,3-thioureylene)di(4-hydroxybenzoic acid) 
I-(2-Tolyl)-3-(3-chloro-6-hydroxyphenyl)-2-thiourea 
1 -[ (2-Hydroxy-4-aminophenyI)H3-pheny D-urea 
N-(2-Carboxy-4-irifIuromethylphenyl)-N , -(3-chIorophenyl)urea 
10 N-(2-Carboxyphenyl)-N # -(2,5-dichlorophenyI)urea 

1- (2-Carboxyphenyl)-3-(2-Chloro-5-irifluoromethylphenyl)urea 

2- f2-[3-(4-Bromophenyl)urcido]^-trifluoromethylphenoxy]benzoicacid; 
2-[2-[3-(4-ChJorophenyI)ureido]phenoxyJbenozic acid 
2-[2-[3-(4-Chloro3-(trifluromethyl)phenyI)ureidoJphenoxy)benozic acid 

15 N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-[2-Hydroxy-5-(methoxycarbonyl)phenyl)-N , -phenylurea 
N-^-Carboxy^-hydroxyphenylJ-n'-phenylurea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-nitrophenyI)urea; 
I-(2-CarboxyphenyI)-3-(2,6ocylyI)urea 

20 ]-(6-Carboxy-2,4-dichlorophenyl)-3-(2,4,6-trichIorophenyl)urea 
l-(2-Carboxyphenyl)-3-(2,5-dimethoxyphenyl)urea 
l-(2-CarboxyphenyI)*3-(2-melhy!phenyI)urea 
l-((2-Hydroxyphenyl)-3-(2-melhyl)-5-nitrophenyl]urea 
l-(2,5-Dichlorophenyl)-3-(2-hydroxy-4.nitrophenyl)urea 

25 l-(2-Carboxyphenyl)-3-(4-chJoro-2-methyIphenyl)urea 
N-(2-phcnylsuifonylaminophenyl-N l -phenylurea 
N-(2-Hydroxy-4*nitrophenyl)-N-(4-ethoxycarbonylphcnyI)urca 
N-(2-Hydroxy-4-nitrophenyI)-N-(2-eihoxycarbonylphenyI)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(3-ethoxycarbonylphenyl)urca 

30 N-(2-Hydroxy-4-nitrophenyl)-N , -(4-phenylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyi)-N : -(4-phciiOX>pheriyI)ursa 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-propylphenyI)urea 
N-(4-Trifluromethyl-2-(4-nitrobenzenesuIfonyl)amino]-N , -phcnylurca 
N^S-CarboxyphcnyD-N'^-hydroxy^-nitrophenyOurea 

35 N-(4-Triiluromethyl-2-(methylsulfonyl)amino]-N , -phenylurca 
N-(2-Hydroxy-4-niirophenyl)-N t -f2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(2 t 6-dimethylphenyl)urca 
N-(2-Hydroxy-4-nitrophenyI)-N l -(2-fluoro-5-niirophenyl)urea 
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N-(2-Hydroxy-4-niirophenyl)-N , -(2-chloro-5-trinuromcthylphcnyl)urca 
N-(2-Hydroxy-4-nitropheny])-N , -( r 2-mcihi)xy-4-niirophcnyl)urcii 
N-(2-Hydroxy-l-napihyl)-N , -(2-phenylphcny])urea 
N-(2-Hydroxy-5-ethylsuHonylphenyl)-N-(2-brom()phcny))urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphenyl)urca 
N-(2-hydroxy-3-naphthyl)-N , -(2-mcthoxyphenyl)urea 
N-Q-hydroxy-3-naphthyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-naphthyI)-N , -(4-meihoxyphenyl)urea 
N-(2-Hydroxy-3-naphthyl)-N , -(3-trinuoromethylphenyl)urea 
10 N-(2-Hydroxy-3-naphihyl)-N'-(4-phenylphenyl)urea 

N-(2-(2-Carboxyphenylsullonylamino)phenylJ-N , -(2-hromophcnyl)urca 
N-(2-Hydroxy-3-phenylphenyl)-N'-(2-meihoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-methoxyphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(3-trinouromeihylphenyl)urca 
15 N-(2-Hydroxy-3-phenylpheny!)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(4-phenylphenyl)urea 
N-f2-[(2,5-Dichlorothien3-yl)suIfonylaminoJphenylJ-N'-(2-bromopheny])urca 
N-(2-Hydroxy.3,4-dichlorophenyl)-N-(2,4 dimeihoxyphenyDurea 

N-(2-Hydroxy,3,4-dichlorophenyl)-M-(2-chloro-5-trinori)methylphcnyl)urea 

20 N-(2-Hydroxy-3-naphthyl)-N*-(2.4 dimeihoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N , -(2-chloro-5-trinuoromethylphenyl)urea 
N-(2-Hydroxy-3 phcnylphenyl)-N'-(2.4-dimcihoxyphcnyl)urca 
N-(2-Hydroxy-4-isopropylphcnyl)-N-(2,4-dimeihoxyphcnyl)urca 
N-(2-Hydroxy-3-phcny!phenyl)-N , -(2-chloro-5-trinuoromcthylphcnyl)iirc;i 

25 N-(2-Hydroxy-5-nitrophenyn-N'-(2.4-dimethoxyphcnyl)urca 

N-(2-Hydroxy-5-njtrophenyl)-N'-(2-chloro-5-irinu()ri»mcihylphcnvl)urcii 
N-(2-Hydrt)xy-3-cyanophenyl)-N , -(4-mcthoxyphcny])urca 
N-(2-Hydroxy-3-cyanophcnyl)-N'-(4-phcnylphcnyl)urca 
N-(2-Hydroxy-3-cyanophenyl)-N'-(2.4 dimcihoxyphcnyliurca 

30 N-(2-Hydroxy-3-cyanophenyn-N'-(2-chlon)-5-iriflu()r()nicihylphenyl»urca 
N-(2-Hydroxy- 5-phenylphcnyl)-N'-f2-meihoxyphcnyl)urca 
N-(2-Hydroxy- 5-phcny]phcnyl)-N'-(4-meihoxyphcnyl)urca 
N-(2-Hydrt>xy- 5-phcnylphcnyI)-N"-(3-lrinu(m>mcthylphcnyI)urca 
N-(2-Hydroxy- 5-phcnylphenyl)-N-(2-phcnylphcnyl)urca 

35 N-(2-Hydroxy-5-phenylphcnyl)-N'-(4-phenylphcnyl)urea 
N-(2-Hydroxy-5-phcnylphenyl)-N'-(2.3-dichlorophcnyl)urca 
N-(2-Hydroxy-5-phcnylphcnyr)-N"-(2.4-dimethoxyphcnyr>urca 
N-(2-Hydroxy-5-phcnylphenyl)-N-{2-chloro-5-irilluoromcthylphcnyl)urca 



WO 96/25157 



PCT/US96/02260 



-97- 

N-f2-Hydroxy-5-cihylsullonylphcnyJ)-N'-(4-mcthoxypheny 
N^2-Hydroxy-5-ethylsul^ 

N-(2-Hydroxy-5-eihylsuironylphcnyl)-N , -(2-phcnylphcny])urca 
N-(2-Hydroxy-5-eihyhsulJ()ny)phcnyJ)-N-(4«phenylphcnyl)urca 

5 N^2-Hydroxyo-eihylsulfonylphcnyI)-N , -(2AdimeLhoxyphenyr)urea 
N-(2-Hydroxy-5-eih\0sulf<w 

N-|2-Hydroxy-3.4-dichlorophcnyI |-N-[2,4 dimethoxyphcnyl) urea 
N-|2-HydroxyO,4-diehlorophe^^ urea 
N-f2-Hydroxy-3-naphthyI|-N , -|-Virinuoromcthylphcnyl) urea 

10 

Chcmotaxis Assay : 

The in vitro inhibitory properties of these compounds were determined in ihe 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I, Suppl 
I. Unit 6.12.3.. whose disclosure is incorporated herein by reference in its entirety. 

15 Neutrophils where isolated from human blood as described in Current Protocols in 
Immunology Vol I, Suppl 1 Unit 7.23. 1, whose disclosure is incorporated herein by 
reference in its entirety. The chemoatiractants IL-8, GRO-ct. GRO-p, GRO-y and NAP-2 
where placed in the bottom chamber of a 48 muhiwcll chamber (Neuro Probe, Cabin John, 
MD) at a concentration between 0. 1 and 100 nM. The two chambers where separated by a 

20 Sum polycarbonate filter. When compounds of this invention were tested, they where mixed 
with the cells (0.001 - KMX) nM) just prior to the addition of the cells to the upper chamber. 
Incubation was allowed to proceed for between about 45 and 90 min at about 37°C in a 
humidified incubator with 5% CCK At the end of the incubation period, the polycarbonate 

membrane was removed and the top side washed, the membrane was then stained using the 
25 Dili Quick staining protocol (Baxter Products, McGaw Park. IL. USA). Cell which had 
chemotaxed to the chemokine were visually counted using a microscope. Generally, four 
fields where counted for each sample, these number where averaged to give the average 
number of cells which had migrated. Each sample was tested in triplicate and each compound 
repeated at least four times. To certain cells (positive control cells) no compound was added. 
30 these cells represent the maximum chemoiaetie response of the cells. In the case where a 

negative control (unstimulated) was desired, no chemokine was added to the bottom chamber. 
The difference between the positive control and the negative control represents the chcmoiaciic 
activity of the cells. 



35 Etosutsc Release -ASSAY" 

The compounds of this invention where tested for their ability to prevent Elastase 
release from human neutrophils. Neutrophils where isolated from human blood as described in 
Current Protocols in Immunology Vol I. Suppl I Unit 7.23. 1 . PMNs O.XK x !()* cells 
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suspended in Ringer's Solution (NaCt 1 18. KCI 4.56, NaHC03 25. KH2P04 1.03. Glucose 
11.1. HEPES 5 mM, pH 7.4) where placed in each well of a % well plate in a volume of 50 
ul. To this plate was added the test compound (0.001 - 1000 nM) in a volume of 50 ul, 
Cyiochalasin B in a volume of 50 ul (2()ug/ml) and Ringers buffer in a volume of 50 ul. 
5 These cells where allowed to warm (37 °C, 5% C02, 95% RH) for 5 min before IL-8, 

GROa. GRO(i. GROyor NAP-2 at a final concentration of 0.01 - 1000 nM was added. The 
reaction was allowed to proceed for 45 min before the 96 well plate was centrifuged (8(X) xg 5 
min) and I(X) ul of the supernatant removed. This suppernatant was added to a second 96 well 
plate followed by an artificial elastase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC. Nova 
M) Biochcm. La Jolla. CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered 
saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350. 
Millipore. Bedford. MA) and data collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 254 4027 (1979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro- Val-AMC degradation. 

15 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, it is believed that one 
skilled in the arc can, using the preceding description, utilize the present invention to its fullest 
20 extent. Therefore the Examples herein arc to be consulted as merely illustrative and not a 

limitation of the scope of the present invention in any way. The embodiments of the invention 
in which an exclusive property or privilege is claimed arc defined as follows. 
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I . A method of treating a chemokine mediated disease state, wherein the ehcmokine binds 
to an IL-8 a or P receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula: 

5 




wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

10 R ] is independently selected from hydrogen; halogen; nitro: cyano; halosubstitutcd C | . ] o 
alkyl; Cl-10 alkyl; C2- 10 alkenyl: Cj-io alkoxy: halosubstituied C|-jo alkoxy; azide: 
S(0)tR4: hydroxy; hydroxy C|.4alkyl; aryl; aryl C].4 alky I: aryloxy: aryl C|-4 alkyloxy; 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclic CMalkyl: heteroaryl C|. 4 alkyloxy: 
aryl C2- 10 alkenyl; heteroaryl C2- K) alkenyl; heterocyclicC2- H) alkenyl: NR4R5; C2- 10 

15 alkenyl C(0)NR4R5: C(0)NR4Rs; C(0)NR4Ruk S(0)3H; S(0)3Rg: C|.io alkyl 
C(0)R n : C2. 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR ] 1 ; CfO)R 1 j ; C(0)OR 12: 
OC(O) R 1 1 : NR4C(0)R 1 j : or two R \ moieties together may form O(CH2)s0- or a 5 to 6 
membercd unsaturated ring; 
1 is 0. or an integer having a value of 1 or 2; 

20 s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted C|-4 alkyl. optionally 

substituted aryh optionally substituted aryl Chalky I. optionally substituted heteroaryl. 
optionally substituted heteroaryl C | .4alkyl. heterocyclic, heterocyclic C\ .4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 

25 which may optionally comprise an additional hctcroaiom selected I mm O/N/S; 

Y is independently selected from hydrogen; halogen: nitro; cyano: halnsuhsmuied C ). }u alkyl. 
C 1 . 1 0 alkyl: C2- 10 alkenyl: C 1 . 10 alkoxy; halosubstitutcd C | . 1 0 alkoxy: a/ide: S< ( ))(R4: 
hyrjrmy: hydroxyC 1 -4alkyl: aryl: aryl Cj-4 alkyl: aryloxy: arylC|.4 alkyloxy: heieruaryl: 
hctcrnarylalkyl: hetcroary 1C | -4 alkyloxy: heterocyclic. heterocyclic |-4aikyi: am ii> 

30 alkenyl; heteroaryl C?- 10 alkenyl: heterocyclic^}. 10 alkenyl: NR4R5; Qmo alkenyl 
C(0)NR4Rs: C(0)NR4R5: C(0)NR4R l(): S(0)3H: SfO^R*: C\.\a alkyl C(t)>R 1 1 ; 
C2-10 alkenyl C(0)R| j: C2-IO alkenyl C(0)OR] | : C(0)R] | : C(0)ORi2: OOOi R 1 1 : 
NR4C(0)Rn; or two Y moieties together may form O-(CH2>s0- or a 5 10 6 membercd 
unsaturated ring: 

35 n is an integer having a value of 1 to 3: 
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m is an integer having a value of I to 3; 
RX is hydrogen orC|-4 alkyl: 
R|0 is Ci-io alkyl C(0)2R8: 

R) 1 is hydrogen, C|-4 alkyl, optionally substiiuicd aryl, optionally substiiuicd aryl Chalky), 
5 optionally substituted hetcroaryl, optionally substituted hetcroaryl C j -4alkyl, optionally 
substituted heterocyclic, or optionally substiiuicd heterocyclic C |.4alkyl; 
R|2 is hydrogen, C|-l() alkyl. optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaceutical^ acceptably salt thereof. 

10 2. The method according to Claim 1 wherein the ionizable hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-OR2* -NH-C(0)R a , -C(0)NR6R7. -NHS(0)2Rb* -S(0)2NHR C . NHC(X)NHRt>, or 
tetrazolyl; 

15 wherein R2 is a substituted aryl, hetcroaryl or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and R7 are independently hydrogen or a C 1-4 alkyl group, or R<> and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroatom which hetcroatom is selected from oxygen, nitrogen 

20 or sulfur; 

Ra is an alkyl, aryl, aryl C I -4alkyl, hetcroaryl. hetcroaryl C | -4alkyl, heterocyclic, or a $ 
heterocyclic C 1 -4alkyl moiety, all of which may be optionally substituted: 

Rb is a NR6R7. alkyl, aryl. arylC 1 -4aikyK arylC2-4alkenyl. hetcroaryl. 
hctcroarylC|-4alkyl, heicroarylC2-4 alkcnyl. heterocyclic, heterocyclic C|.4alkyl. heterocyclic 
25 C2-4alkenyl moiety, camphor, all of which may be optionally substituted one 10 three times 
independently by halogen: nitro: halosubstitutcd C|-4 alkyl: C|-4 alkyl: C\ .4 alkoxy: 
NRi)C(0)R a : C(0)NR6R7. S(0)3H. or C(OK)C|-4 alkyl: 

Ry is hydrogen or a C 1.4 alkyl: 

R c is alkyl, aryl. arylC | .4alkyl. arylC2-4alkcnyl. hetcroaryl. hctcroarylC | -4alkyl. 
?n hricroarylC2-4alkenyl. heterocyclic, heterocyclic C | -4alkyl. or a heterocyclic C2-4alkcnvl 

moiety, all of which may be optionally substituted one to three iimes ir.depcr.dcnily hy halogen, 
nitro. halostfbstuuied Ci-4 alkyl. C 1.4 alkyl. Ci- -4 alkoxy. NRgCfO)R a . C(0)NRfiR7- 
S/OhH. 01 C(0)OC|-4 alkyl 

35 4 . The method according to Claim 3 wherein the R2 is optionally substituted one to three 
times by halogen, nitro. halosubstitutcd C ] - 1 0 alkyl. C | . 1 0 alkyl. C | . 1 0 alkoxy. hydroxy. 
SH. -C(0)NR6R7. -NH-C(0)R a . -NHSfORfy S(0)NR6R7- C(0)OR«. or a tetrazolyl ring. 
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5. The method according to Claim 3 wherein R is OH, -NHSfO)2Rh or C(0)OH. 

6 The method according to Claim 1 wherein R i is halogen, cyano. nitro, CF3, 
C(0)NR4R5. alkenyl C(0)NR4R5. C(O) R4R|(K alkeny] C(0)ORi2. hetcroaryl, 
5 hetcroarylalkyl . hetcroaryl alkenyl or S(0)NR4R5 

7. The method according to Claim I wherein Y is halogen, Ci-4 alkoxy, optionally 
substituted aryl, optionally substituted arylalkoxy. methylene dioxy, NR4R5. thioC|.4alkyl, 
ihioaryl, halosubsiitutcd alkoxy, optionally substituted Ci-4alkyl, hydroxy alkyl. 

10 

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0) s Rb and R | is 
substituted in the 3-position, the 4- position or di substituted in the 3,4- position by an electron 
withdrawing moiety. 

15 9. The compound according to Claims 1 or 8 wherein Y is mono-substituted in the 2'- 
position or 3'- position, or is disubstituted in the 2'- or 3 - position of a monocyclic ring. 

1 0. The compound according to Claims 1 . 8 or 9 wherein n amd m arc each equal to 1 or 
more. 

20 

1 1 . The method according to Claim 1 wherein R is a carboxylic acid, and R 1 is hydrogen, 
or R 1 is substituted in the 4-position. 

12 The method according to Claim 1 wherein the mammal is afflicted with a chemokinc 
25 mediated disease selected from psoriasis, or atopic dermatitis, asthma, chronic obstructive 

pulmonary disease, adult respiratory distress syndrome, arthritis, inflammatory bowel disease. 
Crohn's disease, ulcerative colitis, septic shock, endotoxic shock, gram negative sepsis, toxic 
shock syndrome, stroke, cardiac and renal rcperlusion injury, glomerulonephritis, or 
thrombosis, alzhcimers disease, graft vs. host reaction, or allograft rejections. 

13 The method according to Claim 1 wherein the compound, or a pharmaceutical!}' 
accepaiable salt is: 

N-(2-Hydroxy-4-nttr*)phenyl)-N , -(2-mcihoxyphenyI)urca 
N-(2-Hydn)xy-4-niirophenyl)-N , -(2-bromophenyl)urca 
35 N-(2-Hydroxy-4-nitrophenyl)-N , -(2-phcnylphenyl)urca 

N-(2-Hydroxy-4-niirophcnyI)-N t -{2-mcthylthiophcnyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N , -f2.3-dichlorophcnyl)urca 
N-(2-Hydroxy 4-nitro phenyl) N'-(2-chloro phenyl) urea 
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N-(2-Hydroxy-4-nitrophcnyl)-N , -(2.3-meihy)cncdioxyphenyI)urca 
N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcih()xy-3-chlorophenyl)urca 
N-(2-hydroxy 4-niiro phenyl) N'-(2-phenyloxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyl)-N'-(bromophenyI)urea 
5 N-(2-Hydroxy-3-glycincmethyles^ 

N-(3-Nitro-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-bromophenyl)urea 
N^(2-Hydroxy-3,4-dichlorophenyl)-N'-(2-bromophenyl)urea 
N-(3-Cyano-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 

10 N-(2-Hydroxy-4-cyanophenyl)-N'«(2-methoxyphenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N t -(2-phenyIphenyl)urea 
N-(2-Hydorxy-4-cyanophenyl-N , -(2 f 3-dichlorophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N , -(2-methylphenyl)urea 
N-(2-Hydroxy-3-cyano-4-methylphenyl)-N , -(2-bromophenyI)urea 

15 N-(4-Cyano*2-hydroxyphenyl)-N-(2-trifluoromethylphenyl)urea 
N-(3-Trifluoromeihyl-2-hydroxyphenyI)-N-(2-bromophenyl)urea 
N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N'-(2-broraophenyl)urea 
N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
N-(2-hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 

20 N-(2-phenylsuIfonamido)-4-cyanophenyl-N l (2-bromo phenyDurea 

(E>NH3-f(2-AminocarbonyI)ethenyl]-2-hydroxyphenyl]-N'-(2-bromophenyI)urea 
N-(2-Hydroxy.3,4-dichlorophenyl)-N , -f2-methoxyphcnyl)urea 
N-(2-Hydroxy.3.4-dichlorophenyl)-N # -(2-phenylphenyl)urea 
N-(2-Hydroxy-3,4-dichlorophenyl)-N'-(2.3-dichlorophenyl)urea 

25 N-(2-Hydroxy-5-niirophenyl)-N'-(2,3-dichlorophenyl)urea; or 
N-(2-Hydroxy-3-cyanophenyl)-N , -(2,3 diehlorophenyDurea. 

14 A compound of the formula: 




*o E is opiionallx selected from 
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O 



9 



o 




or 



: the asterix * denoting 



point of attachment of the ring; wherein at least one E ring is present: 
or a pharmaceutical^ acceptably salt thereof. 

5 15. A pharmaceutical composition comprising a compound according to Claim 14 and a 
pharmaceutical^ acceptable carrier or diluent. 

16. A method of treating a chemokine mediated disease state, wherein the chemokine binds 
to an IL-8 a or (5 receptor in a mammal, which comprises administering to said mammal an 

1 0 effective amount of a compound of the formula according to Claim 1 4. 

17. A compound of the formula: 



1 5 X is oxygen, or sulfur: 

R is any functional moiety having an ionizablc hydrogen and a pka of 10 or less; 
R| is independently selected from hydrogen: halogen: nitro:cyano: halosubstituted Cj. jo 
alkyl: C|.|o alkyl: C2-|oalkenyl: C|-|<)alkoxy: halosubstituted Cj. joalkoxy: azide: 
S(0)|R4: hydroxy: hydroxyC|-4alkvl: aryl: aryl Cj.4 alkyl; aryloxy; arylC|~4 alkyloxv: 
20 hcteroaryl: hetcroarylalkyl: heterocyclic, heterocyclic | -4alkyl: hetcroarylC | -4 alkyloxx : 
aryl C2-IO alkenyl; heteroaryl C2- 10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)Nk4K5: C(G)NR4R5: C(0)NR4RilJ: S(0}?,H: S(0)3Rk ■ Cuin alkyl 
C(0)R l ] : Co- 10 alkenyl C(0)R] 1 : C2- 10 alkenyl CfO)OR ] ] : C(0)R 1 1 : C(0)OR 12: 
OC(O) Rj |: NR4C(0)R] j: onwo R| moieties together may form 0-(CH2)sO- or a 5 to i» 
25 mcmbcrcd unsaturated ring: 

t is 0. or an integer having a value of 1 or 2: 
s is an integer having a value of I to 3: 

R4 and R5 are independently hydrogen, optionally substituted C|-4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|-4alkyl. optionally substituted hcteroaryl. 



(Y)n 




wherein 
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opiionally .substituted heteroary! C|-4alkyl, heterocyclic. heterocyclic 1.4 aJkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 
may optionally comprise an additional hetcroatom selected from O/N/S; 

Y is independently selected from hydrogen; halogen; nitro; cyano: haJosubstituted C 1. 10 aikyl: 
5 Ci-ioalkyl; C2- 10 alkenyl; C|-|()alkoxy: halosubstituted Ci-ioalkoxy; azidc: S(0) t R4. 
hydroxy; hydroxyCi-4alkyl; aryl; aryl C|-4 alkyl; aryloxy: arylCi-4 alkyloxy; hctcroaryl: 
heteroarylalkyl; heteroarylC 1 -4 alkyloxy; heterocyclic, heterocyclic |.4alkyl: aryl Co- 10 
alkenyl: heteroaryl C2-10 alkenyl; heterocyclicC2-]0 alkenyl; NR4R5; C2- 10 alkenyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R|(); S(0)3H: S(0)3R8: C|-io alkyl C(0)Ri | : 
10 C2- 10 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR [ 2; OC(O) R 1 1 : 
NR4C(0)Ri i; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 memhered 
unsaturated ring; 

h is an integer having a value of 1 to 3; 

m is an integer having a value of 1 to 3: 
15 R8 is hydrogen or C | .4 alkyl; 

RlO is C MO alkyl C(0)2R8; 

R] I is hydrogen, C 1-4 alkyl, optionally substituted aryl. optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC |-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic |-4alkyl; 
20 R12 is hydrogen, Ci-10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical^ acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according to Claim 1 7 and a 
pharmaceutical! y acceptable carrier or diluent. 

25 

19. A method of treating a chemokinc mediated disease state, wherein the chemokinc binds 
to an IL-8 a or fl receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according to Claim 17. 

30 20. A compound of the formula; 

NHS(0) 2 R b 

(la) 

wherein 

X is oxygen or sulfur; 
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R a is an alkyl, aryl, arylCi:4alky]. hctcroaryl. hetcroaryIC|-4aIkyI. hcicrocyclic. or a 

heterocyclic C|-4alkyl moiety, all of which may be optionally substituted; 
Rh is a NR6R7. alkyl, aryl, arylC|-4alkyl, arylC2-4alkcnyl, heteroaryl. hctcroarylC|-4alkyl. 

hetcroarylC2-4 alkenyl, heterocyclic, or heterocyclic C|-4alkyl. or a heterocyclic 
5 C2-4alkenyl moiety* camphor, all of which may be optionally substituted one to three times 

independently by halogen: nitro: halosubstituted C|-4 alkyl; C|.4 alkyl: C1-4 alkoxy: 

NR9C(0)R a ; C(0)NR6R7- S(0)3H. or C(0)OC | .4 alkyl; 
R6 and R7 are independently hydrogen or a C 1-4 alkyl group, or R6 and R7 together with the 

nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally 
10 contain an additional heteroatom which heteroatom is selected from oxygen, nitrogen or 

sulfur l( which ring may be optionally substitued; 
R9 is hydrogen or a Cj-4 alkyl; 

R 1 is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted C | - 1 () 
alkyl: Cj. 10 alkyl; C2-K) alkenyl; Ci- 10 alkoxy; haJosubstitutedCi- 10 alkoxy: azide; 
15 S(0)tR4: hydroxy; hydroxyCi-4alkyl; aryl; aryl C j.4 alkyl: aryloxy: arylCj-4 alkyloxy; 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic i-4alkyl: heteroarylCj-4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclicC2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4Rl(): S(0)3H: S(0)3R8: C|. |() alkyl 
C(0)R 1 1 ; C2- 10 alkenyl C(0)R 1 1 : €2- 10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR 12: 
20 OC(O) R 1 1 ; NR4C(0)R | \ : or two R t moieties together may form 0-(CH2)sO- or a 5 to 6 
membercd unsaturated ring; 

t is 0. or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1-4 alkyl. optionally 
25 substituted aryl, optionally substituted aryl C|-4aikyl. optionally substituted heteroaryl. 

optionally substituted heteroaryl C|-4aikyh heterocyclic, heterocyclic | -4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 to 7 member nng which 
may optionally comprise an additional heteroatom selected from O/N/S: 
Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted C|. 10 alkyl: 
30 Cj-inalky!: C2-M!^kenyl: Ci. in alkoxy: halosubstituted C|.|o alkoxy; a/ide; S(0)|R4: 
hydroxy: hydroxyC]-4aIkyl: aryl: aryl Ci-4 alkyl: aryloxy: ary!C|-4 alkyloxy: heteroaryl: 
hcicroarylalkyl: heteroarylC|-4 alkyloxy; heterocyclic, heterocyclic |-4alkyl: aryl C2- 10 
alkenyl: heteroaryl C2-10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5" C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R5= C(0)NR4R|«: S(0)3H: SfOUR*: C|- 1<) alkyl C(0)R| |: 
35 C2- 10 alkenyl C(0)R 1 1: C2-H) alkenyl C(0)OR 1 1 : C<0)R 1 1 ; C(0)OR 12: OC(O) R 1 1 : 
NR4C(0)R 1 1 : or two Y moieties together may form C)-(CH2)sO- or a 5 to ft membered 
unsaturated ring: 
n is an integer having a value of 1 to 3: 
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m is an integer having a value of i to 3; 
RX is hydrogen or C| .4 alkyl; 
R 1 () is C 1 - 1 0 alkyl C(0)2R«: 

R| 1 is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl CMalkyL 
5 optionally substituted hctcroaryl, optionally substituted hetcroaryl C | .4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C|.4alkyl: 
R [2 is hydrogen, C l-K) alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
or a pharmaceutical^ acceptably salt thereof. 

10 21. The compound according to Claim 20 wherein R 1 is substituted in the 3-position, the 
4- position or di substituted in the 3,4- position by an electron withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2'- 
position or '3 - position, or is disubstituied in the 2 - or 3'- position of a monocyclic ring. 

15 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Nitro 2-(phenylsulfonylamino)phenyI)-N*-phcnyl urea 

N-|(2-Phenylsulfamido) 4-cyanophenyl]- N*-(2-bromo phenyl) urea 

N-(2-(Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-(Amino sulfonyl styryl) phenyl) N'-(2-bromo phenyl) urea 

2-|(3.4 Di-methoxyphcnvlsulfonyDamino) phenyl) N-(2-bromo phenyl) urea 
25 N-(2-|<4- AcetarpidophcnylsulfonyDaminoJ phenyl) N'-(2-bromo phenyl > urea 

N-(2-( Amino sulfonyl (2-ihiophcne) phenyl) N ( -(2-bromo phenyl) urea 

N-(2-{ Amino sulfonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea 1 

N-(2-( Amino sulfonyl (R-quinolinyD) phenyl) N'-(2-bromo phenyl) urea 

N-(2-{ Amino sulfonyl hcn/yl) phenyl) N'-(2-bromo phenyl) urea 
30 N-|2-((|2-(Trilluoromcihyl)ph^ 

Ni.(?.Rr()monhcnvl)-N , -|2-dimcthylaminosul]onyIamino|phcnyl|urca 

N-|2-(Phcncihylsullonylamino)phcnyl|-N , -(2-hromophenyl)urca 

N^[2-|(2-ACLHamido-4-mcthylthiazol^^ 

N-|2^{23-DichIoroihicn-5-yl)|sullonyiamino|phcnyl|-N # -(2-bro 
35 N-|2-|(3,5-Bistrilluoromci^ 

N-|2-[(2-Ben/7l)suI!onylaminoK 

N-|2-[2-f3-Nitrophcnyl)sulfonylaminolphenyl]-N , -f2-bromophcnyl)urca 
N-12-|2-(4-Phcnoxyphcnyl)sulfonylamino|phcny]|-N , -(2-bromophenyl) urea 
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N-| 1 2-( 1 S)- H)-Camphorsuli^ 

N-||2-(1R)- IO-Camph()rsuironylamino)phcnylj-N , -(2-bromophcnyl)urca 
N-|2-{2-(2-Nitro-(4-trinuoromethyI)phcnyl)sulfonylaminoJphenyJ-N , -(2-^ 
N-[2-(2-Amino-(4-trifluoromcthyI) phenyl) sulfonylamino] phenyl)- N-(2- 
5 bromophenyDurea ; or 

N-|2-(aminosulfonyl phenyl) 3-amino phenyl) N^(2-hromo phenyl) urea. 

27 A pharmaceutical composition composing a compound according to any of Claims 22 
to 27 and a pharmaceutical^ acceptable carrier or diluent. 

0 

28. A compound of the formula: 



X,H 




wherein 
1 5 X is oxygen or sulfur; 
X i is oxygen or sulfur; 

R( is independently selected from hydrogen; halogen: nitro; cyano; halosubstituted C]-|0 
alkyl: Cmo alkyl; C2-I0 alkenyl; Cj-io alkoxy: halosubstituted Cmo alkoxy: azidc: 
S(0)|R4: hydroxy; hydroxyC i-4alkyl: aryl; aryl C1-4 alkyl; aryloxy; aryl Ci-4 alkyloxy; 
20 hctcroaryl: heteroarylalkyl; heterocyclic. hctcrocyclicC i-4alkyl; heicroarylC 1.4 alkyloxy: 
aryl C2- 10 alkenyl; hctcroaryl C2-10 alkenyl; heterocyclic C2-I0 alkenyl: NR4R5: C2-I0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H: S(0)3R8: Ci-io alkyl 
C(0)R 1 1 : C2- 10 alkenyl C(0)R n ; C2- 10 alkenyl C(0)OR i i : C(0)R 1 1 : C(0)OR 12: 
OC(O) R 1 1 : NR4CfO)R 1 1 ; or two R | moieties together may form 0-(CH2)sO- or a 5 10 6 
25 mcmbcrcd unsaturated ring; 

I is 0. or an integer having a value of I or 2: 

s is an inuzgu naving v^Iue of ! to 3: 

R4 and R5 are independently hydrogen, optionally substituted C] .4 alkyl, optionally 

substituted aryl, optionally substituted aryl C|-4alkyl. optionally substituted hctcroaryl. 
30 optionally substituted hctcroaryl C|-4 alkyl. heterocyclic, heterocyclic C j.4 alkyl. or R4 
and Rs together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hctcroaiom selected from O/N/S: 
Y is independently selected from halogen: nitro; cyano; halosubstituted C|-|o alkyl: C|.|() 
alkyl: C2- 10 alkenyl: Cj - 10 alkoxy: halosubstituted C\- jo alkoxy: azide; S(0)(R4: 
35 hydroxy: hydroxy C]-4alkyl: aryl: aryl C|-4 alkyl: aryloxy; arylC|-4 alkyloxy: hctcroaryl: 
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heieroarylalkyl: heteroarylCi-4 alkyloxy; heterocyclic, heterocyclic Cj-4alkyl: aryl C2- Ml 
alkenyl: hcicroaryl C2-K) alkenyl: heterocyclic C2- 1() alkenyl: NR4R5: C2- 1() alkenyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R |<): S(0)3H; S(0)3R8; C | - 1 0 alkyl C(0)R i | : 
C2- 1 0 alkenyl C(0)R 1 1; C2-10 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR ] 2: OC(O) R 1 1 : 
5 NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 memhercd 

unsaturated ring; 
n is an integer having a value of I to 2: 
m is an integer having a value of I to 3; 
Rf{ is hydrogen or C 1 .4 alkyl; 
10 Rl()isCi-ioalkylC(0)2R8; 

Rl 1 is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|.4alkyk 
optionally substituted heteroaryl, optionally substituted heteroaryl C].4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic C]-4alkyl; 
Rl2 is hydrogen, Cl- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
1 5 provided that: 

when n =1 than Y is substituted in the 2'- or 3'- position; 
when n =2 than Y is di-substituted in the 2 - 3'- position; 
further provided that 

when X | is S, m=l t R] is 4-ethyl, and n=l than Y is not 2-mclhoxy; 
20 or a pharmaceutical^ acceptably salt thereof. 

27. The compound according to Claim 26 wherein R | is substituted in the 3-posiiion. the 
4- position or di-substituted in the 3.4- position by an electron withdrawing moiety. 

2? 28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
position or 3 - position, or is disubstitutcd in the 2' or 3' position ol a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to I 01 
more. 

30. A pharmaceutical coni|HiSiiion Cwruprisirtg a comprint! according to any ol Claims 2<* 
to 29 and a pharmaceutical^ acceptable carrier or diluent. 

31. A process Tor producing a cyano phenol derivative of the formula: 
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wherein R| is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula: 

OH 




Rl wherein X is halogen 

with copper (I) cyanide, dimethylformamide, triethyiamine and a catalytic amount of 
dimethylamino pyridine. 



10 



32. The process according to Claim 3 1 wherein the temperature is ahout 60 to about HO C. 
and X is bromine. 



„«. m " 1 1 °" PCT7US96/0226O 
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AMENDED CLAIMS 

[received by the International Bureau on 16 duly 1996 (16.07.96); 

original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N'-[2-dimethylarainosulfonylamino]phenyI]urea 
N-[2-(Phenethylsulfonylamino)phenyl]-N'-(2-bromophenyI)urea 
N-[2-[(2-AcetaJtiido^-methyllhiazol-5-yl)suIfonylamino]phenyIJ-N'-(2-brornophenyl)urea 
N-[2-[(2,3-Dichlorothien-5-yl)]sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 

5 N-[2-[(3,5-Bistrifluororaethylphenyl)sulfonylamino]phenyl]-N'-(2-broraophenyl)urea 
N-[2-[(2-Benzyl)sulfonylamino]-(5-trifluoromethyl)phenyl]-N'-(2-bromophenyl)urea 
N-l2-[2-(3-Nitrophenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 
N-[2-f2-(4-Phenoxyphenyl)sulfonylaraino]phenyl]-N-(2-bromophenyl) urea 
N-[[2-(lS)-10-Caraphorsulfonylamino]phenyl]-N , -(2-bromophenyl)urea 

10 N-[[2-(lR)-10-Camphorsulfonylamino]phenyl]-N'-(2-broraophenyl)urea 

N-[2-[2-(2-Nitro-(4-trifluoromethyl)phenyl)sulfonylaminolphenyl-N'-(2-bfX)mophenyl)urea 
N-[2-(2-Araino-(4-trifluoromethyl) phenyl) sulfonylaminoj phenylj- N'-(2- 

bromophenyl)urea ; or 
N-[2-(aminosulfonyI phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 



15 



20 



25. A pharmaceutical composition comprising a compound according to any of Claims 
20 to 24 and a pharmaceutical^ acceptable carrier or diluent. 

26. A compound of the formula: 




(Ic) 
wherein 

X is oxygen or sulfur; 
X] is oxygen or sulfur; 

25 R i is independently selected from hydrogen; halogen; nitro; cyano; halosubsututed C i . 10 
alkyl; C i- 10 alkyl; C2- 10 alkenyl; C l- 10 alkoxy; halosubstituted C i . 10 allcoxy; azide; 
S(0) t R4; hydroxy; hydroxyCi-4aIkyl; aryi; aryi Ci-4 sSkyl; sry~sy; ary! ^1.4 
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicCi-4alkyl; 
heteroarylCi-4 alkyloxy; aryi C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic 

30 C2-IO alkenyl; NR4R5; C2-10alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4R 10; 
S(0)3H; S(0)3R8; Ci-ioalkyl C(0)Ri 1; C2-10 alkenyl C(0)Ri 1; C2- 10 alkenyl 
C(0)ORn; C(0)Rn; C(0)ORi2; OC(O) Rn; NR4C(0)Rn; or two Rj moieties 
together may form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
t is 0, or an integer having a value of 1 or 2; 
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R4 and R5 are independently hydrogen, optionally substituted C1.4 alkyl, optionally 
substituted aryl, optionally substituted aryl Cj^alkyl, optionally substituted heteroaryl. 
optionally substituted heteroaryl C j .4 alkyl, heterocyclic, heterocyclic C j .4 alkyl, or 
R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroatom selected from O/N/S; 
Y is independently selected from halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io 
alkyl; C2-l0alkenyl; Ci-ioalkoxy; halosubstituted Cj. 10 alkoxy; azide; S(0) t R4; 
hydroxy; hydroxy Ci^alkyl; aryl; aryl Cm alkyl; aryloxy; arylCi-4 alkyloxy; 
heteroaryl; heteroarylalkyl; heteroarylCi-4 alkyloxy; heterocyclic, heterocyclic Ci. 
10 4alkyl; aryl C2-I0alkenyl; heteroaryl C2-ioaIkenyl; heterocyclic C2- 10 alkenyl; 

NR4R5; C2- 10 alkenyl C(0)NR4Rs; C(0)NR4R 5 ; C(0)NR4Rjo; S(0)3H; S(0)3Rg; 
Ci.jo alkyl C(0)Rn; C2- 10 alkenyl C(0)Ri 1; C2-10 alkenyl C(0)ORi 1; C(0)Rj j; 
C(0)ORi2; OC(O) Ri j ; NR4C(0)Ri 1 ; or two Y moieties together may form 
0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
15 n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
R8 is hydrogen or C 1 -4 alkyl; 
RlO is Cj.iO alkyl C(0)2R8I 

R II is hydrogen, C1-4 alkyl, optionally substituted aryl, optionally substituted aryl 
20 C j -4alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C 1 . 

4alkyl, optionally substituted heterocyclic, or optionally substituted heterocyclic Ci- 
4alkyl; 

Rl2 is hydrogen, Cj-io alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
provided that: 

25 when n = 1 than Y is substituted in the 2'- or 3'- position; 

when n =2 than Y is di-substituted in the 2 - 3 - position; 
further provided that 

when X 1 is S, m=l, Rj is 4-ethyl, and n=l than Y is not 2-methoxy; 
or a pharmaceutically acceptably salt thereof. 



30 



The compound according to Claim 26 wherein R \ is substituted in the 3-position, 
the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
35 position or 3'- position, or is disubstituted in the 2' or 3' position of a monocyclic ring. 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
more. 

AMENDED SHEET (ARTICLE 19) 
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30. A pharmaceutical composition comprising a compound according to any of Claims 
26 to 29 and a pharmaceutical^ acceptable carrier or diluent. 

5 31. A process for producing a cyano phenol derivative of the formula: 

OH 




wherein Ri is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula: 

OH 



>7" 

R < wherein X is halogen 

10 with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic amount of 
dimethylamino pyridine. 

32. The process according to Claim 31 wherein the temperature is about 60 to about 
80*C and X is bromine. 
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